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[Text] Introduction 


This report is a statistical compilation of research results in the science 
and technology (S&T) research and development (R&D) arena conducted by 
research institutes, higher educational institutes, and industry in the field 
of the natural sciences in Korea during 1991. 


This survey has been conducted annually ever since it was first published in 
1963 under the title "Survey of Research Organizations." Each of the various 
S&T statistical indicators that appears in these surveys, such as R&D 
investment and scale of research manpower, is based upon Korea's level of S&T, 
as well as its size and structure. As such, this survey may be used as basic 
data needed for such areas as national S&T policy formation. It .lso may serve 
as reference material for developing S&T promotion plans, and for establishing 
R&D plans in various fields. 


According to the results of this survey, S&T R&D activities have continued to 
grow both qualitatively and quantitatively even amid various rapidly changing 
political, economic, and social conditions in Korea. Even though Korea's R&D 
investment as a percentage of gross national product topped 2 percent for the 
first time in 1991, Korea still lags far behind the advanced countries in 
absolute size of R&D resources such as R&D investment or research manpower, as 
well as in R&D investment ratios, S&T-related budget as a percentage of the 
government's total budget, and corporate R&D investment as a percentage of 
sales. In order to successfully enter the ranks of the seven major advanced 
S&T countries by the year 2000 through the construction of a new Korea for 
ourselves and our descendants, not only must there be an epochal increase in 
R&D investment and the fostering and securing of high-grade research manpower, 
we must also strive even further toward S&T renovation through creative R&D 
activities. 


It is our sincere hope that the various S&T statistical indicators and data 
contained in this report may contribute, if only a little, not only to the 
formulation of S&T development plans and research and development activities 
in various sectors, but also to the advancement of Korea’s S&T through its 
widespread use in the activities of those individuals working in the S&T 
field. 


Finally, I give great thanks to the various individuals in industry, academia, 
and research organizations who have given their active cooperation to this 


study. 


April 1993 
Chin Hae-sul, director general, 


Technology Promotion Bureau, Ministry of Science and Technology 
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I. Outline of the Survey 


1. Objective of the Survey 


The Survey covers research and development activities in science and 
technology including personnel and expenditures. The Survey aims at providing 
basic data which is utilized for the establishment of national policy for 
science and technology, and for R&D planning in science and technology. 


2. Legal Basis for the Survey 


The Survey was approved as General Statistics No. 113-21-01 under the 
Statistics Iow. 


3. 


History of the Survey 


1963: 


1967: 
1982: 


1983: 


1984: 


1987: 
1988: 
1989: 
1991: 


Survey was initiated as the "Status Survey of Research 
Institutes" by Technology Development Bureau of Economic Planning 
Board. 

Conducting of Survey was carried out by Ministry of Science and 
Technology. 

Survey was approved as General Statistics No. 113-21-01 under 
Statistics Law. 

Survey items and terms were redefined according to "UNESCO 
Recommendation Concerning the International Standardization of 
Statistics on Science and Technology." 

Full-time and part-time researchers were introduced: processing of 
data computerized. 

Concentration rate of R&D activities of companies was added. 
Full-time equivalent researchers were introduced. 

Specification of R&D expenditure by usage and by type of costs. 
Specification of company type by law and plan of R&D expenditure 
of following year introduced. 

















4. Coverage 


(1) Fields of the Survey 


e Natural sciences, engineering and technology, medical sciences and 
agricultural sciences according to "UNESCO Recommendation Concerning the 
International Standardization of Statistics on Science and Technology" 
are subjects of the Survey. 


Fields Scope 


Natural 
sciences 


Astronomy, bacteriology, biochemistry, biology, chemistry, 
computer sciences, entomology, geology, geophysics, 
mathematics, meteorology, mineralogy, physical geography, 
physics, zoology, other allied subjects 





Engineering 
and 
technology 


Engineering proper, such as chemical, civil, electrical 
and mechanical engineering, and special subdivisions of 
these; forest products; applied sciences such as geodesy, 
industrial chemistry, etc.; architecture; the science and 
technology of food production; specialized technologies or 
interdisciplinary fields, e.g., systems analysis, 
metallurgy, mining, textile technology, other allied 
subjects 





Medical 
sciences 


Anatomy, dentistry, medicine, nursing, obstetrics, 
optometry, osteopathy, pharmacy, physiotherapy, public 
health, other allied subjects 





Agricultural 
sciences 





Agronomy, animal husbandry, fisheries, forestry, 
horticulture, veterinary medicine, other allied subjects 





e Social sciences, humanities 


(2) Organizations Covered in the Survey 


e Research institutes 
— National and public research institutes 
— Government supported and other nonprofit research institutes 


e Universities and colleges 
e Medical institutes with eighty or more beds 

—General hospitals 
e Companies with one hundred or more employees 

—Companies with an attached research institute with reserve funds for 
technology development are included even if the number of employees is 
less than 100. 
e Status of the survey organizations in the year 1992 


























Classification No. of the No. of retrieval No. of 
subject organization organization 
organization (retrieval rate) carrying R&D 
activities 
Total 4,998 4,133 (83%) 2,352 
Research 458 403 (88%) 188 
institutes 
(including 
General 
Hospital) 
Universities and 231 228 (99%) 221 
colleges 
Companies 4,309 3,682 (81%) 1,943 











5. Periods Covered by the Survey 





Data on personnel and capital were surveyed as of December 31, 1991, while 
financial figures, such as sales and R&D expenditures, were reported for each 
individual organization’s fiscal year completed prior to April 1, 1992. 


6. Survey Items 
(1) Organization 


e Type of organization 
e Division responsible for R&D 
e Methods of carrying out R&D 


(2) Personnel 


e Personnel engaged in R&D 

—Researchers by major field of study, degree, art, and sex 
e Number of total employees 
e Other related information 


(3) R&D Expenditures 


e Intramural R&D expenditures by character of work, type of costs, 
source of funds and usage 
e R&D expenditures paid to outside organizations 


(4) Others 
e Amount of sales, main products, paid-in capital of the company 


e Name, location and head of R&D performing institute 
e Comments on R&D activities by the organization itself 








7. Survey Methods 


The Survey was conducted by the mailing method. Questionnaires were mailed 
directly to companies, universities and colleges, and research institutes by 
the Ministry of Science and Technology. The filled-in questionnaires were 
returned to the Ministry by mail. 


8. Publication of the Survey Results 


Completed questionnaires were tabulated at the Ministry of Science and 
Technology. Survey results are published under the title "Report on the Survey 
of Research and Development in Science and Technology." Some of the results 
are also included in the "Science and Technology Annual" of the Ministry of 
Science and Technology. 








II. Explanation of Terms 


1. Research and Development Activities 


e Refer to any systematic and creative work in science and technology which 
is undertaken in order to increase the stock of knowledge, with this knowledge 
utilized to devise new applications. 


— Systematic studies and creative efforts undertaken for acquisition of 


new knowledge of materials, functions, natural phenomena, etc., and for 
the use of existing knowledge to devise new applications. 


— Activities directly required in the course of carrying out R&D, i.e., 


testing, measuring, analyzing, and purchasing, installation or 
construction of machinery, apparatus and equipment. 


— Related clerical and financial work. 


2. Examples of Distinguishing R&D From Non-R&D Activities 


(a) Prototype Model 


A prototype model is either the sample made prior to the commercial 
production, or the test model for acquiring essential characteristics of 
prospective product. The design, construction and testing of prototypes 
must be attributed to R&D. 


The design, manufacture, and successful testing of a prototype model, 
including modifications and improvements as a result of test failures, 
are regarded as R&D activities, while activities following the 
successful completion of testing are considered to be non-R&D 
activities. 


(b) Pilot Plants 


A pilot plant is a small scale test facility aiming at either the 
manufacturing of new products or the developing of process technology. 


The design, construction and successful testing of a pilot plant, 
including modifications and improvements as a result of failures, are 
regarded as R&D activities, while activities following successful 
completion of testing are considered to be non-R&D activities. 


3. R&D Expenditures by Source of Funds 


e Government and Public Sector 


R&D funds provided by the central government, local governments, national or 
public higher educational institutes and medical institutes. 
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e Private Sector 


R&D funds provided by enterprises, government-invested institutes, private 
higher educational institutes, private medical institutes, private 
individuals, and others. 


e Foreign Countries Sector 


R&D funds received from abroad, e.g., international organizations, foreign 
governments, etc. 


4. R&D Expenditures by Character of Work 
e R&D Expenditures for Basic Research 


R&D expenditures for any experimental or theoretical work undertaken primarily 
to acquire new knowledge of the underlying foundations of phenomena and 
observable facts, without any particular or specific application or use. 


e R&D Expenditures for Applied Research 


R&D expenditures for any original investigation undertaken in order to acquire 
new knowledge primarily towards a specific practical aim or objective. 


e R&D Expenditures for Experimental Development 


R&D expenditures for any systematic work, drawing on existing knowledge gained 
from basic and applied research, or practical experience that is directed to 
producing new materials, products and devices, to installing new processes, 
systems and services, and substantially improving those already produced or 
installed. 


5. Intramural R&D Expenditures 


Intramural R&D expenditures refer to the total amount of money spent for R&D 
activities within an organization, whatever the source or origin of funds. The 
breakdown of intramural R&D expenditures is as follows: 


e Current Intramural R&D Expenditures 


Current intramural R&D expenditures comprise all payments made during the 
reference year for the performance of R&D activities within the statistical 
unit covering labor, other current costs. 


—Labor costs: The total amount of money paid to “personnel engaged in 
R&D." This comprises total wages and salaries including bonuses, 
pensions and all other related labor costs before deduction of various 
deductions such as, contributions to pension funds and compulsory social 
security systems, income taxes, etc. 
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However, the labor costs for personnel providing indirect services 
(such as security guards, janitors, etc.) should be excluded and 
assigned to the subcategory “other current cost." 


e In the case of part-time researchers, labor costs should be 
computed considering their working time devoted to R&D activities. 


e As to R&D projects received from outside, labor costs expended for 
implementing the projects are included. 


e For higher education institutes, research subsidies and allowances 
paid by supporting associations, universities or colleges are 
included. However, labor costs for teaching and academic guidance 
are excluded. 


—Other current costs: These comprise all other current intramural 
expenditures such as experimental materials, office and laboratory 
supplies, subscriptions to journals, books, rental of buildings, 
maintenance, travel and public service fees, etc. 


e Capital Intramural Expenditures 


Capital intramural expenditures comprise all payments made during the 
reference year for machinery, apparatus, equipment, land, buildings and other 
related items. 


—Machinery, apparatus and equipment: These comprise the purchase and 
installation of experimental apparatus, machinery and equipment. These 
expenditures also include the repair and maintenance expenses to extend 
the useful life and increase the value of the fixed assets. 


—-Land, buildings and vehicles: These comprise the purchase of land, 
ships, vehicles and construction of new main and auxiliary buildings 
including purchase, modifications, etc. These expenditures also include 
the repair and maintenance expenses to extend the useful life and 
increase the value of the fixed assets. 





—Other capital expenditures: These are expenditures which do not belong 
to major machinery, apparatus, equipment, land or building. 


6. Personnel Engaged in R&D Activities 
(a) Researchers 


—Personnel who hold a university degree of its equivalent, and who 
perform R&D projects (included also personnel engaged in administration 
and management, who formerly held research careers). 


—In the case of the higher education sector, school personnel above the 
level of instructor, and personnel who hold a university degree or 
equivalent knowledge in a special field who are engaged in an attached 
R&D institute performing R&D projects. 
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(b) Full-Time Equivalent (FTE) Researchers 
Number of FTE researchers is based on the measurement unit representing one 
person working full-time for a given period. It should be used to convert 


figures relating to the number of part-time workers into the equivalent number 
of full-time workers. 


(Example) 

If out of five researchers, two work full-time, two work for a quarter of 
their time and the remaining one spends only a half of his working time, then 
the number of FTE researchers would be 2+(2x)+1/2=3. Rounding of figures will 
be applied. 

(c) Assistant Researchers 


Personnel who assist researchers performing experiments, testing, 
measurements, etc., under their direction and supervision. 


(d) Other Engineers and Technicians 


Personnel who perform technical service under the direction and supervision of 
researchers and assistant researchers. 


(e) Other Support Personnel 


Personnel who are engaged in secretarial, financial and miscellaneous work 
related to R&D activities. 


13 

















III. Summary of Study Results 


The results of a study of S&T R&D activities conducted in 1992 by national and 
public institutes, government—sponsored institutes, other nonprofit research 
organs, universities, and companies in the natural sciences sector—to include 
agriculture, engineering, and medicine—revealed that overall R&D investment 
during 1991 in Korea totaled 4.1584 trillion. This was a 808.5 billion won, or 
24.1 percent, increase over the 1990 figure of 3.499 trillion won. This 24.1 
percent increase, in turn, was an even greater increase than the previous 
year's increase of 18.9 percent. 


Additionally, R&D expenditures as a percentage of GNP totaled 2.02 percent, 
somewhat higher than the previous year's figure of 1.95 percent. 


Of Korea's 4.1584 trillion won R&D investment in 1991, 815.8 billion won was 
spent by the government sector, while 3.3426 trillion won was provided by the 
public sector, to include companies. The ratio of government to private sector 
funding was 20:80. By sector of performance, companies accounted for 2.9656 
trillion won, or 71.3 percent of total R&D investment; research institutes 
accounted for 21.8 percent, or 904.2 billion won; and universities spent 288.6 
billion won, or 6.9 percent of the total. 


The number of individuals involved in R&D related work during 1991 totaled 
131,983. This was a 5.2 percent, or 6,471 person, increase over the 1990 
figure of 125,512 individuals. Among these, 76,252 were researchers, an 8.2 
percent increase over the previous year. 


A look at the number of researchers by R&D sector of performance reveals that 
there were 45,043 with companies and 10,529 with research institutes as of 
1991, an increase of 16.3 percent and 0.9 percent respectively. The percentage 
of researchers at universities, however, dropped 3.1 percent to a total of 
20,680. The number of doctoral-level researchers, the upper-level S&T manpower 
in the field, was 19,936. This was a 6.6 percent, or 1,174 person, increase 
over 1990's figure of 17,662. Additionally, the number of researchers per 
10,000 populace in Korea increased from 16.4 in 1990 to 17.6 in 1991. R&D 
expenditures per researcher totaled 54.536 million won. This was a 14.8 
percent, or 7.022 million won, increase over 1990's figure of 47.514 million 
won expended per researcher. 


1. R&D Investment 
A. Total R&D Investment 


Total R&D Investment 4.1584 Trillion Won, an Increase of 24.1 Percent 
Over Previous Year 


The total amount of 1991 R&D expenditures by the 2,352 organizations in Korea 
engaged in research at research institutes, universities, and companies was 
4.1584 trillion won. This was an increase of 808.5 billion won, or 24.1 
percent, over last year's figure of 3.3499 trillion won. However, when this 
figure is compared to the average annual growth rate of R&D expenditures over 
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the most recent 10 years (1981 to 1990), the growth rate appears to have 
slowed somewhat. Compared to 1981, this figure is an 11.3-fold increase in 
current prices over 1981, and a 6.4-fold increase using a standard of 1985 
constant prices. 


Based on 1985 constant prices, overall R&D expenditures for 1991 totaled 2 
trillion, 858 billion won. This was a 304.7 billion won, or 11.9 percent, 
actual increase compared with 1990. Although this increase was somewhat 
greater than the previous year's increase of 7.5 percent, it was still a much 
slower rate when compared to the average annual increase of 20.7 percent over 
the past 10 years (1981 to 1990). 


R&D investment in 1991 as a percentage of GNP totaled 2.02 percent. This was 
a 0.07 percent increase over last year's figure of 1.95 percent. However, this 
figure is still extremely low when compared to 2.77 percent in Japan (1990), 
2.63 percent in the United States (1991), 2.89 percent in Germany (1990), 2.33 
percent in France (1990), and 2.25 percent in Great Britain (1989). As for 
absolute scale, this figure only amounted to 1/15 of Japan's expenditures, 
1/28 of the United States, 1/8 of Germany, 1/5 of France, and 1/4 of Great 
Britain. 


Table 1. Trends in R&D Investment 








Current prices Fixed 1985 prices 
Amount Percent Amount Percent 
(billion increase (billion growth 
won) won) 

1981 368.8 30.5 448 .6 11.6 0.81 
1982 533.1 44.5 605.8 35.0 1.02 
1983 682.2 28.0 738.3 21.9 1.11 
1984 907.2 33.0 945.0 28.0 1.29 
1985 1237.1 36.4 1237.1 30.9 1.58 
1986 1606.9 29.9 1563.1 26.4 1.77 
1987 1985.2 23.5 1865.8 19.4 1.87 i 
1988 2454.2 23.6 2177.6 16.7 1.94 
1989 2817.3 14.8 2375.4 9.1 1.99 
1990 3349.9 18.9 2553.3 7.5 1.95 
1991 4158.4 24.1 2858.0 11.9 2.02 
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Table 2. International Comparison of R&D Investment of Major Advanced 


Countries (unit: $ million) 
U.S. Germany | France | U.K 
(1991p) | (1990) (1990) | (1989) 


Total R&D 150, 800 

expenditures 
Compared to Korea 28 
As percent of GNP 2.63 























Notes: 
1. Figures for the United States, Germany, France, and Great Britain 
include R&D expenditures in the humanities and social sciences. 
2. p: projected. 


B. R&D Investment by Sector of Performance 


Looking at total 1991 R&D investment by sector of performance, research 
institutes spent 904.2 billion won, universities spent 288.6 billion won, and 
companies spent 2.9656 trillion won. Compared to last year these figures 
represented increases of 23.7 percent, 18.1 percent, and 24.9 percent 
respectively. 


R&D expenditures by composition amounts to 21.8 percent for research 
institutes, 6.9 percent for universities, and 71.3 percent for companies. This 
shows the striking degree of relative importance R&D investment by companies 
holds with their enormous share of total national R&D «ctivities. 










Research 
institutes Universities Companies 
1990 7,311 2,443 23,745 (100 million 
(21.8%) (7.3%) (70.9%) won) 
1991 (100 million 


9,042 2,997 29 ,656 
(21.8%) (6.9%) (71.3%) won) 
Note: ( ) indicates component ratio 


Figure 1. R&D Investment by Sector of Performance 


Research Institutes R&D Expenditures: 904.2 Billion Won 


R&D expenditures spent by research institutes in 1991 totaled 904.2 billion 
won, a 23.7 percent increase compared to 1990. By source of funding, 637.6 
billion won was from government and public sector monies, an increase of 28.2 
percent over the previous year. Research funded by the private sector totaled 
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266.6 billion won, a 14.0 percent increase. The ratio of government-—funded to 
private-—funded research was 71:29. By type of organization, 134.8 billion won 
was spent by government and public research institutes, 692.4 billion won was 
spent by government-supported institutes, and 77 billion won was used by other 
nonprofit organizations. Allocation by field within R&D expenditures by 
research institutes had 649.3 billion won spent in engineering, 113.2 billion 
in agriculture, 101.2 billion in natural sciences, 28.7 billion in medicine, 
and 11.9 billion in other sectors. Th .s amounted to 71.8 percent for 
engineering, 12.5 percent for agriculture, 11.2 percent for natural sciences, 
and 3.2 percent for medicine. 


University R&D Expenditures: 288.6 Billion Won 


R&D mcnies used by universities in 1991 totaled 288.6 billion won. This was a 
44.3 billion won (18.1 percent) increase over the previous year. Of this, 89.7 
billion won came from the government and public sector, while 198.9 billion 
won came from the private sector. Thus the ratio of government to private- 
sector funds for university R&D was 31:69. By organization, 106.7 billion won 
was spent by national and public universities, while 181.9 billion won was 
spent by private universities. 


Company R&D Expenditures: 2.9656 Trillion Won 


The total amount of R&D monies spent by companies in 1991 was 2.9656 trillion 
won. This was a 591.1 billion won, or 24.9 percent, increase over 1990's 
figure of 2.3745 trillion won. By source of income, this amounted to 88.6 
billion won from the government and public sector, and 2.877 trillion won from 
the private sector, making the government to private-sector ratio 3:97. 
Civilian companies utilized 2.7896 trillion won, while government-invested 
organizations spent 176 billion won. 


National and lic 
research institutes 






























































| Nonprofit 
organizations Cniversitios Companies 
Korea i 8 18. 5% ft: ta 71.3% 
ae ee |: 

dopo (00) a 76.7% 

3. 9% 
United 
States (91) ae 71. 5% 
Germany ('90) 73. 5% 
France ('90) 61. 6% 
Great 
Britain (89) 65. 9% 
Figure 2. International Comparison of Utilization of R&D 
Investment 
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Table 3. R&D Investment by Sector of Performance 


Research Universities 
institutes 


R&D expenditures 
(billion won) 
1986 
1987 
1988 
1989 
1990 
1991 


Companies 





Percent increase 
1986 
1987 
1988 
1989 
1990 
1991 





Component ratio 
1986 
1987 
1988 
1989 
1990 
1991 











R&D expenditure ratios by sector of performance compared with international 


figures are shown in Figure 2. 


C. R&D Expenditures by Source 


Looking at total 1991 R&D expenditures by source, spending of funds from the 
government and public sector totaled 815.8 billion won, while that from the 
private sector totaled 3.3426 trillion won. This was a 25.3 percent increase 
in the government and public sector from the previous year, and a 23.9 percent 
increase in the private sector. The government/public sector to private sector 
ratio was 19:81 last year, with the government share increasing somewhat this 


year with a 20:80 ratio. 
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Table 4. Trends in R&D Expenditures by Source 


Sector | 1987 | 1986 | igo | 1990 | 1991 


Total R&D investment 
(billion won) 
-increase compared to 

previous year (%) 

Government funds 

(billion won) 
-increase compared to 

previous year (%) 

Private sector 

(billion won) 
-increase compared to 

previous year (%) 

Government: Private sector 




















(By source) (By R&D Sector of Performance 


University 
6. 94% 





Companies 
71. 32% 





Figure 3. Composition of Sources, Utilization of 
R&D Investment 


Looking at total R&D investment by sector in advanced countries, government- 
funded R&D tends to have a greater relative weight in Europe and the United 
States—to include France and Great Britain—than in either Korea or Japan. In 
particular, the amount of government-funded research in France was nearly half 
of total R&D expenditures there. 
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Figure 4. International Comparison of R&D Investment by Source 


D. Composition by Sector of Performance for 1991 R&D Investment 


Looking at the 4.1584 trillion won total 1991 R&D investment by organization 
of use and source of funds as seen in Figure 5, national and public research 
institutes utilized a total of 134.8 billion won. Of this, 134.2 billion won 
was from government funds and their own budget, while 500 million won was 
received from private companies and 100 million won from nonprofit 
organizations. In addition to 39.5 billion won of their own funds, nonprofit 
organizations received 493.8 billion won from government organizations, 191.8 
billion won from government-invested organizations, 42.3 billion won from 
private companies, 1.9 billion won from overseas, and 100 million won from 
universities for a total of 769.4 billion won. Higher institutes of learning 
received 50.5 billion won from government organizations, 41 billion won from 
non-profit organizations, 30.3 billion won from private companies, 5.5 billion 
won from government-invested organizations, and 300 million won from overseas. 
This, added to their own funds of 161 billion won, totaled 288.6 billion won. 
Private companies received 82.2 billion won from government organizations, 
20.4 billion won from nonprofit organizations, 5.7 billion won from 
government-invested organizations, and 5.2 billion won from overseas. With 
2.6941 trillion won of their own funds, this totaled 2.7896 trillion won. 
Government-invested organizations received 1.2 billion won from government 
organizations and 100 million from private companies, which, added to their 
own funds of 174.7 billion won, totaled 176 billion won. 


When looking at the degree of independence organizations enjoy in their use of 
R&D funds, as seen in Table 5, government-funded organizations, civilian 
companies, and national/public research institutes are virtually self- 
dependent, with considerably high degrees of independence. However, in nearly 
all sectors of research non-profit organizations are dependent on externally 
procured funds, while universities tend to depend a bit more on self-procured 
funds, with a 56:44 ratio. 


20 














(Unit: 108 million won) 











3 a 
trillion 27, 896 
3 
ed 
fo oath 
7 trillion 
al 
l 
trillion 
1, 348 1, 760 
4 National, pub- fit , ' Privat Government- 
Tease] inet Stateo™ | ersanizations | Universities | comanies [invested ig 
Total 1, 348(100%) | 7.694(100%) | 2,886(100%) | 27, 896(100%) | 1. 760(100%) 
foverngent 1, 342(99. 6%) | 4, 938(64. 29%) | 505(17. 5%) 822(2. 9%) 12(0. 7%) 
Nonprofit 1(0.1%) |  395(5.1%) | 410(14. 2%) 24(0. 1%) - 
Universities . 1(0%) | 1,610(55. 8%) - - 
Private, 5(0. 3%) 423(5. 5%) | 303(10. 5%) | 26, 941 (96. 6%) 1(0%) } 
t- - | 1,918(24. 9%) 55(1. 9%) 57(0. 2%) | 1, 747(99. 3%) 
: - 19(0. 3%) 3(0. 1%) 52(0. 2%) ° 


























a's 


Total feseene® 
onpand ures 
1,584 








* perspective 
2 





2 








ompeniee 
organizations 


3,777 
tes si 8 tn) 


Univer- | [Private | [favernegne 
(6. 22) 














Note: ( indicate component ratio 
Figure 5. Flow of R&D Investment by Sector of Performance 


As for monies spent on R&D in Table 6, government-invested organizations 
account for 9.1 percent of all sources of R&D investment (using only 4.2 
percent of all R&D funds). Thus when compared to other research organs, 
government-invested organizations contribute greatly as a source of research 


expenditures. 
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Table 5. Self Dependence in Used R&D Expenditures (1991) [billion won] 


Self- Externally Self- 
procured procured dependent 


(%) 


National/public institutes 


Nonprofit organizations 

Universities 

Private companies 

Government-invested 
organizations 

Total 

















Table 6. Amount of Contributions to R&D Investment Sources (1991) 
[billion won] 














Degree of 
contribution 

(%) 

(A/B) 
Government organizations (including 761.9 134.8 565.2 
national/public research institutes) 
Nonprofit organizations 83.0 769.4 10.8 
Universities 161.1 288 .6 55.8 
Private companies 2767.3 2789 .€ 99.2 
Government-invested organizations 377.7 176.0 214.6 
Total 4150.0 4158.4 99.8 


E. R&D Expenditures by Nature of Research (Basic, Applied, Development) 


617 Billion Won Basic Research Expenditures, 1.278 Trillion Won Applied 
Research Expenditures, 2.2634 Trillion Won Developmental Research 


Expenditures 


Looking at the nature of R&D investment in 1991, 617 billion won was spent on 
basic research, 1.278 trillion won on applied research, and 2.2634 trillion 
won on development research. This represented increases of 14.6, 56.0, and 
13.6 percent respectively over the previous year. 


As for the component ratio of R&D expenditures by type, basic research 
expenditures accounted for 14.9 percent of total expenditures, applied 
research 30.7 percent, and development research 54.5 percent. Over the most 
recent five years (1986 to 1990), the average component ratio has been 16.0 
percent for basic research, 22.0 percent for applied research, and 62,0 
percent for development research. Thus 1991 saw a comparative increase in the 
relative importance of applied research expenditures. 
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Table 7. R&D Investment by Nature of Research 


Total R&D investment 


-~increase compared to 
previous year (%) 


Bas‘c research 
expenditures 


—increase compared to 
previous year (%) 


Applied research 


-increase compared to 
previous year (%) 


Developmental research 
expenditures 


-increase compared to 


1985.2 
(1008) 


23.5 


330.2 
(16.6%) 


23.3 
388.5 
(19.6%) 
48.8 


1266.5 
(63.8%) 


38.7 


2454.2 
(1008) 


23.6 


382.5 
(15.6%) 


15.8 
500.0 
(20.4%) 
28.7 


1571.7 
(64.0%) 


24.1 


2817.3 
(1008) 


14.8 


421.3 
(14.9%) 


10.1 
540.4 
(19.2%) 
8.1 


1855.6 
(65.9%) 


18.1 


(billion won) 


3349.9 
(1008) 


18.9 


538.5 
(16.1%) 


27.8 
819.3 
(24.4%) 
51.6 


1992.1 
(59.5%) 


7.4 


4158.4 
(1008) 


24.1 


617.0 
(14.9%) 


14.6 
1278.0 
(30.7%) 
56.0 


2263.4 
(54.4%) 


13.6 




















previous year (%) 





Note: Figures in parentheses indicates component ratio. 


Looking at the nature of R&D investment by sector of performance, research 
institutes spent 179.4 billion won on basic research in 1991, a 10.4 percent 
increase over 1990. They also increased expenditures on applied research by 
82.6 percent, spending 488.7 billion won. Expenditures for development 
research dropped 21.6 percent to 236.1 billion won. This resulted in basic 
research comprising 19.8 percent of total R&D expenditures, applied research 
54.1 percent, and development research 26.1 percent. Compared to last year, 
the percentage spent on applied research climbed, while that spent on 
development research decreased. 


\mong R&D expenditures by universities, a total of 206.9 billion won was spent 
on basic research, a 58 billion won or 39.0 percent increase over the previous 
year. Spending on applied research amounted to 55.3 billion won, a 7.7 billion 
won or 12.2 percent decrease from the previous year. Development research 
totaled 26.4 billion won, a 6 billion won or 18.5 percent decrease from 1990's 
figure of 32.4 billion won. Basic research expenditures as a percentage of 
total R&D expenditures by colleges climbed from 60.9 percent in 1990 to 71.7 
percent. Applied research dropped from 25.8 percent to 19.2 percent of total 
expenditures, while development research also dropped from 13.3 percent to 9.1 
‘percent. Thus, while the percentages of applied research and development 
research expenditures dropped, that of basic research expenditures climbed. 
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In the case of companies, basic research totaled 230.6 billion won, applied 
research 734.0 billion won, and development research 2.1 trillion won. These 
were increases of 1.5, 50.2, and 20.6 percent, respectively, over the previous 
year. The component ratio for 1990 totaled 9.6 percent for basic research, 
20.6 percent for applied research, and 69.8 percent for development research. 
In 1991, these figures amounted to 7.8, 24.7, and 67.5 percent respectively. 
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Figure 6. R&D Investment by Nature of Research 
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Figure 7. Distribution of R&D Investment by Nature of Research 
Compared With Major Advanced Nations 


Looking at R&D expenditures consumed by companies based on usage, 2.2681 
trillion won was spent on R&D investment related to products, 76.5 percent of 


total R&D used. R&D investment related to processes totaled 697.5 billion won, 
or 23.5 percent. 
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Product-related Process-related 


1990 1.7159 trillion won 658.6 billion won 
(72.3%) (27.7%) 


Product-related Process—related 


1991 2.2681 trillion won 697.5 billion won 
(76.5%) (23.5%) 


Figure 8. Distribution of Usage of Corporate R&D Investment 
F. R&D Investment by Type of Expenditure 


Current Expenses 2.8849 Trillion Won; Capital Expenses 1.2735 Trillion 
Won 


Looking at R&D investment by type of expenditure, current expenses grew from 
1990's figure of 2.2265 trillion won to 2.8849 trillion won, a 658.4 billion 
won or 29.6 percent increase. Capital expenses increased from 1.1234 
trillion won in 1990 to 1.2735 trillion in 1991, a 150.1 billion won or 13.4 
percent increase. Amid current expenses, labor costs jumped 23.7 percent, 
totalling 1.3766 trillion won, while other current expenses climbed 35.4 
percent to 1.5083 trillion won. Purchases of machinery, tools, and equipment 
increased 17.0 percent to 854.6 billion won, while land and building 
expenses grew 9.8 percent to 291.4 billion won. Other capital expenses 
totaled 127.5 billion won. 


The composition by type of expenditure of 1991 R&D investment was: labor, 
33.1%, other current expenses, 36.3%; machinery, tools, and equipment, 
20.5%; land and buildings, 7.0%; and other expenses, 3.1%. Compared with the 
previous year, the component ratio of other current expenses climbed 
markedly, while capital expenses declined somewhat. 
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Table 8. R&D Investment by Item of Expenditure [billion won, \&%) 


Current expenditures Capital expenditures 





Totel Labor Other Machinery, 
costes current tools, 
expen- equipment, 
ditures ete. 


brown co 
Se2SSSSESSE 
orewrtvedocsrw @ 


Research institutes 
Universities 


Companies 


Percent increase 

1989 

1990 

1991 
Research institutes 
Universities 


Companies 


Component ratio 
19869 


1990 

1991 
Research institutes 
Universities 


Companies 



































G. R&D Investment as Percentage of Company Sales 
1) R&D Investment Used as a Percentage of Sales 


The ratio of R&D expenditures used by companies in 1991 as a percentage of 
sales across all industries as a whole dropped from 1.72 percent in 1990 to 
1.69 percent in 1991. Within the manufacturing industry, however, this figure 
climbed from 1.96 percent in 1990 to 2.02 percent in 1992. The industry in 
which R&D investment used as a percentage of sales was the highest was the 
video, audio, and communications equipment sector, at 5.05 percent. Next was 
the office, computing, and accounting equipment sector with 4.74 percent. 


Table 9. International Comparison cf Companies’ Investment in R&D as a 
Percentage of Sales (%) 


Sector Korea United 
(1991) States 
(1988) 


Industries 














Manufacturing industry 
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Investment as a Percentage of Sales (%) 


Video, audio, and 
telecommunications 
equipment (5.05) 


Pharmaceuticals 
(8,02) 


United States 
(1988) 


Aircraft 
(15.4) 


Table 10. Types of Industry in Advanced Countries With High Rates of R&D 


Aircraft 
(27.1) 





Office equipment, 
computation and 
accounting 
equipment (4.74) 


Telecommunications, 
electronics, and 
electric measure- 
ment equipment 
(6.12) 


Electronics 
(10.2) 


Electronics 
(9.4) 





Automobiles and 
trailers (3.37) 


Electric machine 
tools (5.94) 


Telecommunica- 
tions equip- 
ment (9.9) 


Chemical 
industry 
(4.6) 





Technology and 
business services 
sector (3.29) 


Precision equipment 
(5.36) 


Pharmaceuti- 
cals (9.0) 


Precision, 
optics 
equipment 
(5.7) 





Medical, precision 
and optics 


Other chemicals 
(4.06) 


Precision 
machinery 


Automobiles 
(3.9) 








equipment and (7.7) 


watches (3.20) 

















Note: Figure in parentheses reflects R&D investment as a percentage of 
sales. 


2) R&D Investment Spent as a Percentage of Sales 


R&D Investment spent by companies across all industries in 1991 as a 
percentage of sales was 1.92 percent, 0.04 percent higher than the previous 
year. This percentage within the manufacturing industry was 2.20 percent, a 
0.13 percent increase over 1990. Those sectors in which R&D investment spent 
as a percentage of sales was high included the video, audio, and 
communications equipment sector with 5.48 percent. Office, computing, and 
accounting equipment was next at 4.88 percent. 


The amount of R&D investment spent by companies in 1991 compared to the 
previous year increased 29.7 percent, higher than 1990's increase of 17.4 
percent. With total sales having increased 27.3 percent in 1991 and 20.4 
percent in 1990, R&D investment spent as a percentage of sales also climbed in 
1991. 


Although generally speaking the scale of R&D investment by Korean companies 
has recently been increasing, as seen in Table 9 it is still at greatly 
inadequate leveis compared to the 3-4 percent figure of R&D investment as a 
percentage of sales found in the major technically advanced countries. 
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Table 11. R&D Expenditures as a Percentage of Sales by Industry (%) 








Totel industries 1,74 1.03 1.72 1.68 1,60 1.02 
“Agriculture, forestry and fishing 2.16 2.17 1,66 1,36 0.70 0.62 
~-Mining 1.15 1,04 1,17 1.15 0.62 0.64 
~-Manufectur ing 2.01 2.14 1.06 2.07 2.02 2.20 
® Food and beverages, tobacco products 0.52 0.60 0.52 0.62 0.57 0.68 
® Textiles, clothing, and leather goods 0.90 1,03 0.06 0.06 1.06 1.08 
® Pulp, paper products and publishing 0.65 0.66 0.66 0.67 0.64 0.64 
© Chemical products 1.37 1,40 1.33 1.36 1.39 1.43 
® Nonmetallic mineral products 1.11 1.12 1.42 1.41 1.32 1.31 
© Basic metal industries 0.46 1.10 0.43 0.76 0.38 0.94 
© Fabricated metal products 1.58 1.60 2.14 2.23 1.15 1.18 
® Machine manufecturing 2.36 2.39 2.00 1.98 1.06 1.98 
® Electrical and electronic equipment 4.60 4.63 4.65 4.06 4.47 4.64 
*® Office, computing, and accounting equipment ee ee ee ee 4.74 4.88 
® Electrical equipment and electric transforming ce ee ee ee 1.72 1.64 
equipment 
® Video, audio, and telecommunicetions equipment oo ee ee oo 5.05 5.46 
® Medical, precision, and optical equipment and 4.44 4.24 3.52 3.39 3.20 3.67 
watches/clocks 
® Transport equipment 2.63 2.62 2.11 2.31 2.65 3.05 
® Other manufactures 0.83 0.64 1.36 1.31 1.55 1.52 
~-Electricity, gas and sewage industries 0.62 1,00 0.41 0.80 1.14 1.81 
--Construction 0.51 0.75 0.62 0.76 0.70 0.869 
--Transport, storage, and communications 0.93 1.93 1.66 3.34 1.40 2.65 
--Technology and business service sector 2.41 2.28 2.36 2.39 3.29 3.25 
--Other industries 0.52 0.61 0.47 0.49 0.25 0.21 




















H. R&D Investment by Company Size 


Looking at the 2.9656 trillion won total spent by companies on R&D in 1991 by 
company size, 2.5453 trillion won (85.8 percent) was spent by large 
corporations, while 420.3 billion won (14.2 percent) was spent by small- and 
medium-sized enterprises [SMEs]. It is evident from these figures that 
relative importance is given to large corporations. However, looking at R&D 
investment as a percentage of sales by size of company, in nearly all sectors 
SMEs have a comparatively high ratio of investment with the exception of 
industries such as textile, clothing, and leather manufacturing; nonmetallic 
mineral products; video, audio, and communications equipment; electric, gas, 
and water supply; construction; and transport, storage, and communications. 
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Table 12. R&D Expenditures by Company Size 


Total industries 


~~Agriculture, forestry and fishing 


~-Mining 


~-Manufacturing 


® Food and beverages, tobacco products 

© Textiles, clothing, and leather goods 

® Pulp, paper products and publishing 

® Chemical products 

® Nonmetallic mineral products 

@ Basic metal industries 

® Fabricated metal products 

® Machine and equipment manufecturing 

® Office, computing, and accounting equipment 

® Electrical equipment and electric transforming 
equipment 

® Video, audio, and telecommunications equipment 

@ Medical, precision, and optical equipment and 
watches/clocks 

® Transport equipment 

© Other manufactures 


~-Electricity, gas and sewage industries 
~-Construction 

--Transport, storage, and communications 
--Technology and business service sector 


--Other industries 





2, 965.595 
(1002) 


8.382 
4,095 


2,533.705 


(Unit: billion won) 











420.308 
(14.22) 


6.255 














Table 13. R&D Expenditures as a Percentage of Sales by Company Size 
(Unit: %) 




















Total industries 1.69 1,92 1.61 1.86 2.40 2.41 
12.58 11.869 

~-Agriculture, forestry and fishing 0.70 0.62 0.19 0.13 
1.50 1.91 

--Mining 0.62 0.64 0.60 0.60 
2.40 2.42 

~-Manufacturing 0.20 2.20 1.96 2.17 
0.62 0.63 
© Food and beverages, tobacco products 0.57 0.68 0.56 0.68 0.87 0.89 
© Textiles, clothing, and leather goods 1.06 1.08 1.08 1.10 0.72 0.72 
® Pulp, paper products and publishing 0.64 0.64 0.63 0.63 2.09 2.16 
® Chemical products 1.39 1.43 1.31 1.34 1.19 1.35 
® Nonmetallic mineral products 1.32 1.31 1.34 1.31 1.45 1.40 
® Basic metal industries 0.38 0.94 0.33 0.92 1.54 1.59 
@ Fabricated metal products 1.15 1.18 0.59 0.61 2.81 2.85 
® Machine manufacturing 1.98 1.98 1.78 1.77 5.04 4.91 
© Office, computing, and accounting equipment 4.74 4.88 4.55 4.66 2.96 2.99 

© Electrical equipment and electric transforming 1.72 1.84 0.98 1.15 
equipment 3.57 3.50 
® Video, audio, and telecommunications equipment 5.05 5.48 5.21 5.69 5.20 5.24 

® Medical, precision, measurement and optical 3.20 3.67 1.54 2.38 
equipment 3.29 3.31 
® Transport equipment 2.85 3.05 2.81 3.03 1.96 1.96 

® Other manufactures 1.55 1.52 1.20 1.15 

~-Electricity, gas and sewage industries 1.14 1.81 1.14 1.61 
0.54 0.73 

--Construction 0.70 0.89 0.71 0.89 

--Transport, storage, and communications 1,40 2.65 1.40 2.65 
4.62 4.31 

--Technology and business service sector 3.29 3.25 2.71 2.84 
1.32 1.35 

--Other industries 0.25 0.21 0.24 0.19 











I. Concentration of Corporate R&D Investment 


Top 20 Companies Account For 51.0 Percent of Total Corporate R&D 
Investment in 1991 


Looking at the concentration of R&D expenditures used by companies in 1991, 
the top 5 companies accounted for 33.2 percent, the top 10 accounted for 41.7 
percent, and the top 20 accounted for 51.0 percent. The concentration thus was 
somewhat ameliorated compared to 1990. Looking at the concentration of R&D 
investment based on the size of the company, the degree of concentration was 
extremely greater in large corporations compared to SMEs, with the top 20 
large corporations accounting for 59.4 percent of large corporation R&D 
investment, while the top 20 SMEs accounted for 14.0 percent of SME R&D 
investment. 
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Table 14. Concentration of Corporate R&D Investment 


Sector 


Top 5 companies 


Top 10 companies 


Top 20 companies 


Total R&D funds used by companies 


No. of institutes conducting research 





737.081 
(36.9%) 


891.189 
(44.6%) 


1,061. 846 
(53.1%) 


1,998.225 
(100%) 


1,689 





(Unit: billion won) 


824.641 
(34.7%) 


1,013.696 
(42.7%) 


1,225.554 
(51.6%) 


2,374.502 
(100%) 


1,718 


Table 15. Concentration of R&D Investment by Size of Company 
(Unit: billion won) 


Sector 


Top 5 companies 


Top 10 companies 


Top 20 companies 


Total R&D funds used by companies 


No. of institutes conducting research 


2. R&D Manpower 


A. Personnel Engaged in R&D 





All 
companies 


985 .323 
(33.2%) 


1,235.509 
(41.7%) 


1,512 .509 
(51.0%) 


2,965.595 
(1008) 


1,943 





Large 
companies 


985.323 
(38.7%) 


1,235.509 
(48.5%) 


1,512.509 
(59.4%) 


2 ,545.287 
(100%) 
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985.323 
(33.2%) 


1,235.509 
(41.7%) 


1,512.509 
(51.0%) 


2,965.595 
(100%) 





1,943 


SMEs 


22.281 
(5.3%) 


36.707 
(8.7%) 





59.018 
(14.0%) 


420.308 
(100%) 


1,426 





The number of personnel engaged in R&D in Korea as of 1991 totaled 131,983 
individuals, a 6,471 person or 5.2 percent increase over 1991. Thus 30.5 
people for every 10,000 population are involved in S&T R&D activities. Among 
these numbers, researchers totaled 77,252 in 1991, an 8.2 percent increase 
over 1990. The number of research assistants climbed 17.5 percent to 33,990. 
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The number of engineers and technicians dropped 22.5 percent to 10,782, while 
the number of support personnel dropped 9.9 percent to 10,959. The number of 
those involved in R&D activities as of 1991 represented approximately a 3.7- 
fold increase over 1981. The number of researchers among that number also 
climbed around 3.7-fold. 


Looking at these numbers by sector of performance, 19,008 are active in 
research institutes, 41,576 in universities, and 71,399 in companies. 


Table 16. Personnel Engaged in Research and Development (Unit: persons) 


Total researchers Research Engineers 

| assistants and 
Full-time technicians 

researchers 





35, 605 
46,390 
58,720 
70,524 
73,516 


87,430 
96,286 
104,737 
119,357 
125,512 


131, 983 


Research organs 19,008 
Universities 41,576 
Companies 71,399 45,043 























B. Total Researchers 
76,252 Total Researchers, an 8.3 Percent Increase 


The total number of researchers in 1991 was 76,252, an 8.3 percent increase 
over the previous year. Among these, 10,929 worked in research institutes, 
20,680 in universities, and 45,043 in companies. 


The number of full-time researchers climbed 10.9 percent to 72,607, accounting 
for 95.2 percent of total researchers. The number of full-time equivalent 
researchers (which converts the number of part-time researchers in the 
equivalent time ratios of ful!-time researchers and includes them in that 
number) totaled 73,275. 
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Table 17. Trends in Number of Researchers 


Total researchers Univer- Companies Researchers 

sities per 10,000 

Full-time Researchers | population 

researchers per 1,000 

employees 
in 


companies 
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71,939 Male Researchers, 4,313 Female Researchers 


Looking at researchers by gender, there were 71,939 male researchers and 4,313 
female researchers. Compared to 1990, this reflected an 8.5 percent increase 
in the number of males and a 3.0 percent increase in the number of females, 
with a much greater percent increase for males. (During the most recent five 
years (1986-1990), the average annual increases have been 11.3 percent for 
males and 11.3 percent for females.) 


Table 18. Trends in Numbers of Female Researchers 


sector | _1986_ | 1987_|_ 1988 | 1989_| 1990 | 1991 


4,189 4,313 
0.5 3.0 






Female researchers 


















Increase (%) 
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Number of Researchers Per 10,000 Population: 17.6 


The number of researchers per 10,000 population in 1991 was 17.6, a number 
that increases annually. However, as can be seen in Table 15, this figure is 
considerably low when compared with the major advanced nations. 


Table 19. Numbers of Researchers Compared With Major Advanced Countries 


Korea U.S. Germany | France U.K. 
(1991) (1989) (1989) (1989) (1989) 


e Total 115,163 
researchers 
—Number ‘ é 1.5 
compared 
to Korea 


e Number of 
researchers per 
10,000 
population 


e Number of 
researchers per 
10,000 worker 
population 























Notes: 1) The figures for the United States, Germany, France, and Great 
Britain include those in the humanities and social sciences. 
2) Korea's population active in the economy is regarded as the 
working population. 


C. Number of Researchers By Sector of Performance 


As for the number of researchers by sector of performance in 1991, there were 
10,529 working at research institutes, a 0.9 percent increase over 1990. The 
number at universities dropped 3.1 percent to 20,680. Those working at 
companies increased 16.3 percent to 45,043. Thus the component ratio by sector 
of performance was 13.8 percent at research institutes, 27.1 percent at 
universities, and 59.1 percent at companies. 


The average annual increases in each sector over the past five years (1986- 
1990) was 8.0 percent in research institutes, 7.4 percent in universities, and 
15.5 percent at companies, with the latter enjoying a relatively large 
increase. 
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Figure 9. Distribution of Researchers (1991) 


D. Researchers by Major 


A look at researchers by major reveals that there were 11,041 with degrees in 
science, a 9.4 percent increase over 1990. The number of majors in engineering 
climbed 13.1 percent to 51,748, while those in agriculture climbed 5.0 percent 
to 4,897. The number of researchers majoring in medicine dropped 9.8 percent 
to 7,002, while those with majors in other fields totaled 1,564, a 30.0 
percent drop. 


Looking at the component ratio by major, researchers majoring in science 
accounted for 14.5 percent of total researchers, with engineering 67.9 
percent, agriculture 6.4 percent, medicine 9.2 percent, and others 2.0 
percent. Thus those researchers with majors in engineering occupied the 
greatest percentage among all majors. 


E. Researchers by Degree 


The number of doctorate holders among researchers climbed 6.6 percent from 
1990 to a total of 18,836. Masters increased 4.2 percent to 21,310, while 
bachelors totaled 34,167, a 11.3 percent increase. Those with other degrees 
totaled 1,939, a 16.0 percent increase over 1990. The component ratio among 
all researchers was 24.7 percent doctors, 28.0 percent masters, 44.8 percent 
bachelors, and 2.5 percent other degree holders. 


Looking at the distribution of researchers by degree within their sector of 
performance, 76 percent of all doctoral-level researchers worked at 
universities, while 69 percent of researchers at companies were bachelor-level 
researchers. 


Compared with 1981, the number of doctors has increased 5.4-fold, masters 3.5- 
fold, bachelors 3.4-fold, and others 1.6-fold. 
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Table 20. Researchers by Major and Degree 





20,718 
28,448 
32,117 
37,103 


10,016 
11,981 
13, 406 
15,925 
41,473 18,040 
20, 522 
23, 082 
24,240 
28,953 
30,710 
































34,167 





F. Annual R&D Investment Used Per Res« «cher 
R&D Spent Per Researcher: 54.536 Million Won 


The annual R&D funds spent per researcher climbed from 47.514 million won in 
1990 to 54.536 million won in 1991, a 14.8 percent increase. By component 
sector, R&D expenditures per researcher at research institutes averaged 85.875 
million won, at universities 13.959 million won, and at companies 65.839 
million won. Researchers at research institutes are thus using comparatively 
large amounts of R&D funds. 


Table 21. Distribution of Researchers by Degree and Sector of Performance 
(1991) 


Research Higher Companies 


Total 
researchers 
Doctorates 
Masters 
Bachelors 


Others 





76,252(100%) 
(100%) 

18 ,836(25%) 
(100%) 

21, 310(28%) 
(100%) 

34, 167(45%) 
(100%) 
1,939(2%) 
(100%) 





institutes 


10,529(100%) 
(14%) 
3,021(29%) 
(16%) 

4,903 (46%) 
(23%) 
2,315(228%) 
(7%) 

290(3%) 
(15%) 
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educational 
institutes 


20 ,680(1008) 
(27%) 

14, 320(69%) 
(76%) 

5 , 743(28%) 
(27%) 

587 (3%) 

(2%) 

30( %) 

(2%) 





45 ,043(100%) 
(59%) 

1 ,495(38%) 
(8%) 

10 ,664(24%) 
(50%) 

31, 265(69%) 
(91%) 
1,619(4%) 
(83%) 

















Table 22. R&D Investment Per Researcher by Sector of Performance 
(Million won) 


Item 


Overall average 
~increase compared to 
previous year (%) 


Research institutes 
~increase compared to 
previous year (%) 


Higher education 
-increase compared to 
previous year (%) 


Companies 
~increase compared to 
previous year (%) 





1987 


37.611 
10.1 


61.278 
14.5 


11.321 
10.5 


46.904 
5.2 


1988 


43.402 
15.4 


61.378 
0.2 


12.474 
10.2 


57.715 
23.0 








1989 


42.544 
42.0 


57.080 
47.0 


10,994 
411.9 


56.822 
41.6 





1990 


47.514 
11.7 


70.063 
22.7 


11.453 
4.2 


61.298 
7.9 





1991 


54.536 
14,8 


85.875 
22.6 


13.959 
21.9 


65.839 
7.4 





Korea's R&D expenditures per researcher, however, was only two-fifths that of 
major technologically advanced countries. In the United States, this figure 
was $140,000 (1988), in Japan $170,000 (1990), in Germany $190,000 (1987), in 
France $190,000 (1989), and in Great Britain $160,000 (1989). 


Table 23. R&D Investment Per Researcher Compared to Major Advanced Countries 





Item Korea 

(1991) 

e R&D 5.466 

expenditures (1) 

($ billion) 

* Researchers 76,252 

(1) 

e R&D expendi- 71.7 

tures per (1) 
researcher 

($1,000) 





Japan 
(1990) 


83.497 
(15.28) 


484 . 346 
(6.35) 


172.4 
(2.40) 





U.S. 
(1988) 


133.741 
(24.47) 


949 , 200 
(12.45) 


140.9 
(1.97) 
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Germany 
(1987) 


32.140 
(5.88) 


165,614 
(2.17) 


194.1 
(2.71) 





France 
(1989) 


21.500 
(4.12) 


120,659 
(1.58) 


186.5 
(2.60) 





U.K. 
(1989) 


18.909 
(3.46) 


120 , 900 
(1.59) 


156.4 
(2.18) 











G. Number of Researchers Per 1,000 Employees by Industry 


31 Researchers Per 1,000 Employees 


The average number of researchers per 1,000 employees across all companies in 
was 31. In the manufacturing industry, this number was 35, with the 
highest field being office, computing, and accounting equipment manufacturing 
where there were 81 researchers per 1,000 employees. Next was video, audio, 
and communications equipment manufacturing with 72 researchers per 1,000 
employees. 


1991 


When compared with 1990's figures of 28 researchers per 1,000 employees across 
all industries and 31 per 1,000 in the manufacturing industry, we can see that 
in all fields there were increases in 1991. 


Table. 24. Number of Researchers Per 1,000 Employees in Major Industries 





=... 


Industry 


Total industries 


—Agriculture, forestry and fishing 
—Mining 
——Manufacturing 


Food and beverages, tobacco products 

Textiles, clothing, and leather goods 

Pulp, paper products and publishing 

Chemical products 

Nonmetallic mineral products 

Basic metal industries 

Fabricated metal products 

Machine and equipment manufacturing 
Electrical and electronic equipment 

Office, computing, and accounting equipment 
Electrical equipment and electric transforming 
equipment 

Video, audio, and telecommunications equipment 


e Medical, precision, and optical equipment and 


watches/clocks 


e Transport equipment 
e Other manufactures 


—Electricity, gas and sewage industries 
—Construction 

—-Transport, storage, and communications 
—Technology and business service sector 
—Other industries 
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1989 
25 





1990 
28 





1991 
31 








Table 25. Number of Researchers Per 1,000 Employees by Size of Company 


Total industries 


—Agriculture, forestry and fishing 
—Mining 
—Manufacturing 


Food and beverages, tobacco products 

Textiles, clothing, and leather goods 

Pulp, paper products and publishing 

Chemical products 

Nonmetallic mineral products 

Basic metal industries 

Fabricated metal products 

Machine and equipment manufacturing 
Electrical and electronic equipment 

Office, computing, and accounting equipment 
Electrical equipment and electric transforming 
equipment 

Video, audio, and telecommunications equipment 
Medical, precision, and optical equipment and 
watches/clocks 

Transport equipment 

Other manufactures 


—Electricity, gas and sewage industries 








| —Construction 
—Transport, storage, and communications 
—Technology and business service sector 
—Other industries 


H. Concentration of Researchers in Companies 


















Looking at the concentration of the corporate arena’s 45,043 researchers in 


1991, we see that 26.3 percent are located in the top 5 companies, 


percent in the top 10, and 39.9 percent in the top 20. The number of 


32.5 


researchers concentrated in the top 20 companies thus dropped 0.4 percent from 
1990's figure of 40.3 percent. 
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Table 26. Concentration of Researchers By 


Top 5 companies 


Top 10 companies 


Top 20 companies 


Total number of researchers in companies 


No. of research institutes 


Company 


8,415 
(23.9%) 


10,770 
(30.6%) 


13,288 
(37.8%) 


35,167 
(1008) 





1,689 


(Unit: billion won) 


9,333 
(25.6%) 


12,460 
(32.2%) 


15,594 
(40.3%) 


38,737 
(100%) 





1,718 


Table 27. Concentration of Researchers by Size of Company 





11,826 
(26.3%) 


14 , 636 
(32.5%) 


17, 964 
(39.9%) 


45 ,043 
(100%) 





1,943 


(Unit: billion won) 





Top 5 companies 


Top 10 companies 


Top 20 companies 


Total number of researchers 


No. of research institutes 
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All 
companies 





Large 
companies 


11,826 
(34.45) 


14,636 
(42.6%) 


17,964 
(52.2%) 


34 , 389 
(100%) 
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SMEs 


495 
(4.6%) 


724 
(6.8%) 


1,109 
(10.4%) 


10,654 
(100%) 


1,426 








IV. Statistical Tables 
Notes for Statistical Tables 
1. Symbols used in tables are: 
o : less than the unit value 
— : data not applicable 
p : data provisional 
+++} data not available 
e: : data estimated 


2. Figures may not add to the total because of rounding. 
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1. International Comparison of Science and Technology Activities 


1-1. Major Indicators Concerning Science and Technology Activities by Nations 























tndionters Unit Korea | U.S.A | Japan [Germany| France | U.K. 
(91) (91) (90) (90) (90) (89) 
OR&D expenditures Hundred} 54.7 1508.0? 635.0 436.1 286.1" 189.1 
million $ 
— Multiplier * l 28 15 8 5 3 
— As a percent of GNP + 2. 02 2. 66 2.77 2. 89 2. 33 2. 25 
— Gov't vs private % 20:80 43:57 17:83 35:65 56:44 46:54 
—As a percent of total 2. 02 4.6 3. 3% 4.5 3.9 - 
sales (manufacturing) (90) (87) (88) 
OManpower of science & | 1,000 76.3 949.3 505. 0 165. 6 115.2 102. 4 
technology (researchers) Person (89) (91) (87) (89) (88) 
— Multiplier 
l 12.4 6.6 2.2 1.5 1.3 
— Researchers per 
10,000 population Person 17.6 4 : 40.9 27.1 20. 5 17.9 
— R&D expenditures 
per reseacher 1, 000$ 71.7 148.3 172.4 194.1 186.5 156. 4 
(89) (87) (89) (88) 
© Patent 
— Number of 
1, 000Case 25.8 176.1 376. 8 117.9 81.9 97.9 
applications (90) (90) 
— Number of 
1, 000Case 7.8 90. 4 59. 4 51.2 35. 1 32.2 
registrations (90) (90) 
© Technological 
balance of payments 
— Payments Million$ | 1183.8 34088 6056.0 3208.4 2068.5 2059.3 
— Receipts Million$ 35.2 16 329.2 -. 1 7? 1377.9 1973.8 
oNumber of scientific 1, 000Case 2.5 254.4 51.8 47.4 36. 4 62. 0 


and technical papers 











1. e) estimated; p) refers to projected. 


2. In the case of research manpower, the figures for Korea and japan reflect 
manpower in the natural sciences field, while those of the United States, 
Germany, France, and Great Britain include personnel in the humanities and 


social sciences. 


3. Research expenditures for Korea and Japan are limited to research in the 
natural sciences, while the research in the humanities and social sciences 
are included in the figures for the United States, Germany, France, and 


Great Britain. 
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1-2. R&D Expenditures by Year 


























GNP ~f GNP | 
Year Korea As a percent Japan As a percent U.S.A. 
of GNP (%) of GNP (%) 

1966 12 (90) 0. 31 1 360 (32) 1. 24 21 846 (64) 
1971 29 (72) 0. 31 3 853 (27) 1.63 26 676 (56) 
1976 200 (78) 0. 70 9 919(27) 1. 72 39 018 (51) 
1977 298 (61) 0. 81 12 043 (27) 1. 70 42 783 (51) 
1978 979158) 0.76 ~—=-«:16 964 (28) 1.71 48 128(50) 
1979 453 (64) 0.71 18 544 (27) 1. 80 54 926 (49) 
1980 428 (64) 0.77 20 657 (26) 1.91 62 582 (47) 
198) §26 (55) 0.81 24 322 (25) 2. 06 71 851 (47) 
1982 712 (50) 1. 02 23 613 (24) 2.15 80 001 (46) 
1983 858 (34) Lu 27 383 (22) 2.27 89 126 (46) 
1 R4 1 096 (28) 1. 29 30 214 (21) 2. 35 101 116 (45) 
1985 1 390 (25) 1. 58 34 025 (19) 2.49 113 745 (46) 
1986 1 865 (23) 1.77 49 935 (20) 2. 48 120 219 (46) 
1987 2 506 (25) 1. 87 62 335 (20) 2. 53 127 316 (46) 
1988 3 587 (21) 1.94 76 279 (18) 2. 58 135 231 (46) 
1989 4 146 (20) 1. 99 79 037 (17) 2. 69 142 000 (46) 
1990 4 676 (19) 1. 95 83 497 (17) 2.77 "145 46046) 
1991 5 466 (20) 2. 02 - - * 151 600 (44) 








1) Figures for Korea and Japan are for the natural sciences. 
2) Number in parentheses reflects ratio of government funding. 


3) p) projected; e) estimated 


4) Figures for Korea calculated based on end-of-year won rates. 
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(Unit : U.S. million §) 





























CNP) T cnp | | GNP | NP 
Asapercent| S*M82Y | asa percent| P9® lasapercent| “% [Asa percent 
of GNP (%) of GNP (%) of GNP (%) of GNP (%) 

2. 83 2240048) 1.81 2 200(72) 2. 05 2 590 (49) 2. 40 
2.57 404847) 2.09 2608164) 1.88 2566(71) 2.27 
2.42 4930147) 2.29 2999164) 1.87 $ $22 (50) 2. 09 
219 9857(46) 2.20 ~° 6290(58) 1. 75 ~ - 
2.15 11558(44) 2.24 6 754(58) 1.73 - - 
2.14 ~ - 8 947(58) 1.72  6953(48) 2.13 
219 18352(43) 2.39  10371(56) 1.77 - - 
2. 29 - — 12078156) 1.81 ~ - 
2.35 16 937(42) 2.49  11.495(55) 1.96  12007(48) 2.31 
2.51 - — —-11887(53) 2.06 ~ - 
2.56 16 728(40) 2.55 11 11055) 2.12 9986(49) 2.16 
2. 59 - —- — 11,008(54) 2. 22 - - 
2.69 17:258(38) 2.77 11 788(54) 2.27 10.266 (42) 2.22 
2.65 24822(—) 2.78 16 359(53) 2.26 1287739) 2. 29 
2.82 32 140(35) 2.88 20191 (52) 2.30 15 502(39) 2.23 
277  34.294(—) 2.86 21 929(51) 2.31 18998(87) 2. 20 
2.68 34.479(33) 2.89 22 500(49) 2.35 18909(37) 2. 25 
2.63 43607195) 2.89 «© 6iz(-) sa. 38 - - 
2. 63 - ~ - - - ~ 





Data: ILBON KWAHAK KISUL PAEKSO [Japan Science and Technology White Paper 
(1992). 
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1-3. R&D Expenditures and Researchers 




















Nation - Year R&D expendirures | Government funds | R&D expenditures 
(U.S. hundred million | (U.S. hundred million | as a percent of GNP 
8) $) 
(%) 

Korea 1987 25. } 6.2 24.7 1. 87 
1988 35. 9 7.6 21.2 1. 94 

1989 41.5 8.5 20.5 1.99 

1990 46.8 9.1 19. 4 1. 95 

1991 54.7 10.7 19. 6 2. 02 

Japan 1986 499. 4 98. 0 19.6 2. 48 
1987 623. 4 124.3 19.9 2. 53 

1988 762. 8 140. 6 18. 4 2. 58 

1989 790. 8 135. 4 17.1 2. 69 

1990 835. 0 137.5 16. 5 2.77 

U.S. A. 1986 1 202. 2 549. 9 45.7 2. 65 
1987 1 273. 2 585. 1 46.0 2. 82 

1988 1 352. 3 62). 4 45.9 2.77 

1989 1 404.9 658. 5 46.4 2. 68 

1990” 1 454.6 692. 0 46.1 2. 63 

Germany 1986 248. 2 = > 2. 78 
1987 321. 4 113. 4 35. 3 2. 88 

1988 342. 9 - ° 2. 86 

1989 344. 8 114.6 33. 2 2. 89 

1990 436. | 155. 3 35. 6 2. 89 

France 1986 163. 5 87.0 52. 5 2. 26 
1987 201.9 105. 8 51.7 2. 30 

1988 219.3 111.5 49.9 2. 31 

1989 225. 0 109. 6 48. 1 2. 35 

1990 286. | = - 2. 33 

U.K. 1986 129. 0 49.6 38.5 2. 29 
1987 155. 0 59. 9 38. 7 2. 23 

1988 183. 9 67.5 36.7 2. 20 

1989 189. 1 69. 1 36. 5 2. 25 

1990 - ~ - - 








1. Korea and Japan figures limited to natural sciences. 


2. p: projected. 
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Researchers R&D expenditures 
(Person) per researcher (1, 000$) 
52 783 47.5 
56 545 63. 4 
66 220 62.6 
70 508 66.3 
) 76 252 71.7 
405 554 123. 1 
418 337 149.0 
441 876 172.6 
461 634 171.3 
484 346 172.4 
896 500 1H. 1 
923 300 137.9 
949 200 142.5 
165 614 194. ] 
104 953 155.8 
109 359 184. 6 
115 163 190. 4 
120 659 186.5 
122 800 105. 1 
122 800 126. 2 
124 800 147.4 
120 900 156. 4 








Data: ILBON KWAHAK KISUL PAEKSO [Japan Science and Technology White Paper] 
(1992). 
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1-4. R&D Researchers by Year 


























Year Korea per 10, 000 Japan per 10, 000 U.S.A 
population population 

1966 2 962 1.0 128 928 13.0 521 100 
1971 5 320 1.7 194 347 18. 5 523 500 
1976 11 661 3.3 260 250 23. 0 535 200 
1977 12 771 3.5 271 956 23. 8 560 600 
1978 14.749 4.0 273 102 23. 7 586 600 
1979 15 7il 4.2 281 920 24.3 614 500 
+980 18 434 4.8 302 585 25. 8 651 200 
1981 20 718 5.4 317 487 26. 9 683 300 
1982 28 448 7.2 329 728 27.8 711 900 
1983 $2 117 8.0 342 237 28. 6 751 700 
1QRe 37 103 9.2 370 045 30.8 797 800 
1985 41 478 10. 1 381 282 31.5 849 200 
1986 47 042 11.4 405 554 33.3 896 500 
1987 52 783 12.8 418 337 4.2 923 300 
1968 56 545 13.5 441 876 36.0 949 200 
1980 66 220 15.6 461 634 37.5 - 
1990 70 503 16. 4 484 346 39.2 - 
1991 76 252 17.6 504 966 40.9 - 








Note: Korea and Japan figures limited to natural sciences. 
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(Unit : person) 
—— ro 7 ———— 











per 10,000 | Germany | per 10,000 France per 10,000 U.K. per 10, 000 























population population population population 
26.5 60 000 10.4 47 900 9.7 49 900 9.2 
(65) 
25,2 90 206 14.7 60 100 11.7 77 385 13.8 
(72) 
24.5 104500 17.0 67 000 12.7 - ~ 
25.4 110972 18. 1 67 981 12.8 - _ 
26.4 - - - - 87 245 15.5 
27.9 121978 19.9 72 889 13.6 ~ - 
28.6 - ~ - ~ - - 
29.7 128 162 20.8 85 500 15.8 95 400 16.9 
90.6 129000 20.9 90 100 16.5 - - 
$2.0 133100 21.7 92 700 16.9 94 000 16.7 
$3.7 195000 22.1 96 210 17.9 - - 
9.5 149627 24.0 102 336 18.5 97 974 17.3 
97.1 - ~ 104 953 18.9 122 800 21.6 
37.8 165614 27.1 109 359 19.7 122 800 21.6 
38.5 - - 115 163 20.6 124 800 21.9 
- - - 120 659 21.5 120 900 21.1 





Data: ILBON KWAHAK KISUL PAEKSO [Japan Science and Technology White Paper] 
(1992). 
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1-5. R&D Expenditures by Character of Work 



































eh 
U.S: A. 
Year =" | Basic Basic. | Applied 
toa 
1966 > 12.9 21.1 
1971 2.9 39.3 68 239 268 502 137 £216 
(70) 
1976 - - - 16 27 «S68 131 £230 
1977 ~ - ~ +> 168 25.1 587 134 226 
1978 - - —- 66 21 584 139 # £223 
1979 ~ - ‘— 65 29 587 137 £223 
1980 - — - 45 224 6.0 134 £22) 
1981 © ‘- > —- 139 27 64 133 £231 
1982 - - —- 41 29 6.1 130 #21 
1963 1922 29 529 640 2284 «6.6 130 232 
1984 17.0 227 543 136 21 £49613 127 #226 
1985 16.8 22 $4.0 129 2.0 622 125 #«£«.227 
1986 16.7 > $68 133 22 623 138 £230 
1987 18 & $3 628 14.0 23° 61.7 ° #4=40 £228 
1988 6.6 ws 64.0 133 243 £4624 137 «#228 
1989 49 192 6.9 128 29 682 42 #=237 
1990 16.1 4.4 5095 126 22 62 151 #£«233 
1991 49 3.7 54.4 - - - 565 233 








1. Korea, Japan, Germany, and Great Britain figures represent the natural 
sciences field. The figures for Germany for 1981 and 1983 alone include the 
humanities and social sciences. 

2. p: projected. 

3. e: estimated. 
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(Unit : person) 

Germany France U.K. 
pert | Basic | Applied research| Basic | Apptied | =*°* | pasic | Appiies | ExDert 
p--4 research | and experimental | research | research | "74! | ressarch | ressarch | Rt! 
development develop develop 
ment ment ment 
66. 1 19. 4 80. 6 17.5 %.7 47.8 11.9 24.5 63.7 

(67) (67) (67) 

64.7 26.9 73.1 18.5 3.0 46.6 - - - 
63. 8 - - - - =. - - - 
64.0 22.3 77.7 21.1 3.4 44.5 - - ~ 
63. 8 ° o - - - 7.1 #226 708 
63.9 18.7 81.3 20.9 $3.0 6.1 ~ - - 
64.4 - - - - - - - - 
63. 6 21.5 78.5 - - - 63 23.4 70.3 
63.7 20.5 79.5 - - - - o oe 
64.7 - - - - - - - - 
63. 2 = - 19. 9 33.7 46.4 - - - 
63.3 19.3 80.7 20.3 29 4.8 - - > 
62. 1 - - - - - - - - 
63.3 - - - - - - - - 
61.6 ~ —_ = = - - a = 
61.2 ~ = - - «o ~ ~ @ 





Data: ILBON KWAHAK KISUL PAEKSO [Japan Science and Technology White Paper] 
(1992). 
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1-6. R&D Expenditures by Sector of Performance 


(Unit: %) 





Research institutes Universi- Companies 


ties and 
National Nonprofit colleges 


and public 





Germany 


France 

















l. p: projected. 2. e estimated. 
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1-7. R&D Expenditures as a Percent of Total Sales by Industry 


All industries 
Manufacturing 
Chemicals 


Machinery 

Electrical, electronic machinery 
Measuring and controlling 
equipment, photograph and optics 
Motor vehicles 

Aircraft 


1-8. Personnel Engaged in R&D 








(Unit: %) 











(Unit: persons) 




















Nation Research- 
ers 
Korea 131,983 76,252 
(1991) (100) (57.8) 
Japan 803,733 504 , 966 
(1991) (100) (62.8) 
U.S.A. - 949 300 
(1989) 
Germany 419,207 165,614 
(1987) (100) (39.5) 
France 289 , 966 120,659 
(1989) (100) (41.6) 
U.K. 239 , 867 120,977 
(1989) (100) (50.4) 
SS 
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Assistant Other 
research- | engineers 
ers and 
techni- 
cians 
33,990 10, 782 
(25.7) (8.2) 
103 ,093 112 , 596 
(12.8) (14.0) 
—122 ,458— 
(29.2) 
—-169 ,307— 
(58.4) 
—52 ,947—- 
(22.1) 








personnel 





10,959 
(8.3) 


83,078 
(10.4) 


—131,134— 
(31.3) 


— 65,943— 
(27.5) 














1-9. Budget for Science and Technology 


























Year Korea rr—y Japan ry U.S.A 
budget budget 
1967 17 3.8 8t 3.4 16 842 
1971 3S 1.9 49 3.3 15 143 
1976 138 3.1 2 608 32 20 780 
1981 310 2.6 60 3.0 33 319 
1983 315 2.5 5614 2.9 36 115 
1983 b 2) 2.4 6131 2.9 38 455 
1984 0 2.5 6221 2.9 45 663 
1985 307 2.8 6 34 2.9 47 028 
1986 vd 2.0 9 532 3.0 52 141 
1967 712 2.4 11 493 3.1 53 256 
1968 oan 2.7 13 368 3.0 56 100 
1988 | 029 2.1 13 157 3.0 60 760 
1990 1 273 2.4 13 267 2.9 63 812 
1981 1 350 2.2 15 015 2.9 65 965 
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(Voit : te million 8) . 





a 
As apercent| SFM! | As s percent France lasapercent! 9% | asa percent 
of general of general of. general ' | of general 
budget budget budget — ' budget 
10. 6 857 4.5 1795 7.2 1419 5.3 
7.5 2 492 3.9 1973 . 66 1 655 4.7 
5.8 5012 3.4 3614 §.7 2 645 3.7 
5.5 4735 4.6 7:809 6.8 7110 3.3 
4.9 4906 4.9 7 $35 6.2 6%7 3.2 
4.7 4431 4.6 7671 » 6.6 §951 3.3 
5.1 4 182 4.7 7 576 6.9 5 666 3.3 
5.1 4379 5.0 7 767 7.1 5 672 3.4 
5.3 5 940 4.9 914 6.1 6726 3.3 ° 
5.3 7313 4.9 10 757 6.2 7241 4.0 
5.3 7548 4.8 12 048 6.6 8023 3.9 
5.3 7 456 4.8 11 757 6. § 7921 3.8 
5.1 9 477 4.0 143% 6.4 y197 3.7 
5.0 - - 14.043 6.3 - - 
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1-10. Number of Scientific and Technical Papers 
Based on SCI Data Base 














1992 1991 1990 
Rank Nation \, 
as of ‘92 umber of papers} Rank |Number of papers} Rank [Number of papers 
] United States 254, 373 l 224, 955 1 248, 562 
2 Great Britain 62, 027 2 53, 644 2 60, 579 
3 Japan 51, 772 3 44, 521 . 48, 710 
4 Germany 47, 380 4 40, 412 3 49, 277 
5 France 36, 418 6 30, 102 6 35, 664 
6 Canada $1, 435 7 27, 181 7 30, 991 
7 USSR 23, 864 5 32, 838 5 40, 876 
8 Italy 21, 392 8 17, 803 8 19, 143 
9 Australia 14, 700 10 12, 592 10 14, 387 
10 Netherlands 14, 663 9 12, 699 1} 14, 115 
1} India 13, 838 ll 10, 468 9 14, 681 
12 |Spain 13,078 | 15 639 6] 13: | 10717 
13 Sweden 11, 050 12 10, 125 12 11, 095 
14 Switzerland 10, 438 14 8, 624 14 9, 620 
15 |People’s Republic 8, 481 13 6. 630 15 7, 955 
of China 
16 Belgium 6, 813 17 5. 643 17 6, 457 
17 Israel 6, 801 16 6. 206 16 6, 758 
18 Denmark 5, 792 18 5, 102 19 5, 289 
19 Poland 5, 453 19 4,972 18 6, 082 
20 Finland 4, 664 20 3, 905 2) 4, 350 
21 Austria 4, 528 21 3. 676 22 4, 257 
22 Brazil 4, 360 22 3, 438 23 3, 886 
23 Czechoslovakia 4, 203 23 3, 328 20 4,014 
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1992 199! 1990 
Rank Nation 
as of ‘92 umber of Rank saber of paperel Rand umber of papers 
24 Taiwan 4, 199 26 2, $15 28 2. 861 
25 =| Norway 3, 540 25 2, 992 25 3, 225 
2% =| South Africa 3, 499 24 3, 106 24 3, 6094 
27 New Zealand 2, 27 2, 637 26 3, 164 
2 =| Hungary 2, 871 28 2, 504 27 3, 091 
29 Greece 2, 501 29 2, 071 31 2, 099 
30 Korea 2, 461 32 1, 818 33 1, 780 
31 Yugoslavia 2, 292 31 1, 649 29 2, 458 
$2. =| Argentina 2, 037 30 1, 864 30 2, 362 
33 Mexico 1, 959 4 1, 458 4 1, 696 
“ Egypt 1, 748 33 1, 688 32 1, 879 
35 Ireland 1, 594 36 1, 274 36 1, 527 
36 Turkey 1, 553 38 1, 080 41 1,1% 
37 Bulgaria 1, 48 35 1, 431 35 1, 680 
38 Saudi Arabia 1, 293 42 752 37 1, 254 
39 Hong Kong 1, 288 39 965 40 1, 150 
40 «|Chile 1, 179 37 1, 088 38 1, 221 
41 Portugal 1, 166 41 881 43 948 
42 North Ireland 1, 111 40 892 39 1, 169 
43 Singapore 1, 093 44 658 44 843 
44 = s | Nigeria 857 43 742 42 1, 129 
45  |Romania 699 45 480 45 739 
46 Venezuela 564 46 466 46 §21 
47 | Kenya 489 49 372 49 aha 
48 | Thailand 481 47 456 48 507 
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1992 1991 1990 
Rank Nation \ \ 
as of ‘92 Number of papers} Rank |Number of papers} Rank Number of papers 

49 | Pakistan 394 48 399 50 454 
50 Malaysia 366 50 328 5) 380 
51 Bangladesh 287 62 146 59 218 
52 Tunisia 268 55 189 54 274 
53 Philippines 249 54 204 52 307 
54 Iran 228 56 179 63 183 
55 Algeria 227 58 164 62 189 
56 Colombia 211 57 168 60 208 
57 Jordan 202 53 227 56 243 
58 Zimbabwe 194 64 118 58 220 
59 Cuba 190 63 133 57 223 
60 Morocco 184 51 253 55 259 
61 Iceland 184 59 157 66 163 
62 Kuwait 178 52 247 47 510 
63 Seneganbia 176 68 79 64 171 
64 Indonesia 165 60 149 61 193 
65 Tanzania 154 

66 Arab Emirates 146 

67 Sri Lanka 134 65 Ml 65 166 
68 Cameroon 132 

69 {Peru 129 61 149 67 156 
a North Korea . " . . 
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1-11. Status of Patents Applied and Registered of Each Country 


(Unit : case) 
1987 1988 1989 1990 




















Nation | Applied aD Applied Lead Applied Lied Applied registered 





Korea 17 062 2330 8=—. 20051 2174 23315 3972 25820 7 762 
Japan 344 138 400 345418 55300 357464 63301 376792 59401 
U.S.A. 133807 82952 147344 40497 161660 95539 176100 90366 





Germany 10134 50635 108658 49356 114474 53558 117874 51232 


France 62577 30413 68384 31956 74942 32879 81884 35149 
U.K. 76509 28659 84175 29564 90234 30897 97891 32179 
Canada 29125 14649 3164) 16813 935091 16299 37917 14187 


Switzerland | 33899 13401 38691 14990 43558 16057 49402 16152 


Sweden 4657 8=613806 §=—6 39 230s: 15367 3=—s «44029Ss«s15905 §=—s: 49596 §=s_-:15 949 


Italy 37329 §=611550 §=©53675 25195 49091 15832 55569 17794 


Netherlands; 36516 12570 42037 13909 47323 15312 53514 16 84] 


U.S.S.R 181994 85018 176913 83983 151808 84577 123797 84658 


Brazil 9 613 2 184 10 192 3040 8 8§=11035 3510 12434 3 355 


Hong Kong 1 120 1 020 1 068 1070 901 1 030 1 081 1 095 


China 8 059 422 9 652 1 025 9 659 2 303 N.A N.A 
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1-12. Technological Balance of Payments 























~— Korea Japan U.S.A. 

Iten 

Year Payments Receipts Payments Receipts Payments 
1981 107. 1 11.8 1 721.0 482. 1 649. 9 
1982 115.7 18. 2 1 753. 9 558. 8 617.0 
1983 149.5 189 1 981.9 568. 8 722.9 
1984 213. 2 16.9 2 274. 1 695. 2 954.9 
1985 295. 5 11.3 2 361.0 722.9 891.0 
1986 411.0 11.7 3 236. 8 906. 2 1 061.7 
1987 523. 7 9.1 3814.0 1 293. 2 1 416.3 
1988 676. 3 8.9 5014.8 1 636. 5 2 124.8 
1989 888. 6 10.5 5 323.9 2015.9 2 158.0 
1990 1 087.0 21.8 6 038. 7 2 478. 6 2 644.3 
1991 1 183.8 35. 2 6 056. 0 2 866. 2 3 408. 8 

Ratio (Receipts 

1981 0. 11 0. 28 11. 21 
1982 0. 11 0. 32 8. 39 
1983 0.13 0. 29 7.30 
1964 0. 08 0. 31 5. 89 
1985 0. 04 0. 31 6. 73 
1986 0.03 0. 22 6. 83 
1987 0. 02 0.34 6. 40 
1988 0. 01 0. 33 5. 10 
1989 0. 01 0. 38 5. 53 
1990 0. 02 0. 41 5.78 
1991 0. 03 0. 47 4.79 








Data: Ministry of Finance, 1991-NYONDO KISUL TOIP YONCHA POGO [1991 Annual 
Report on Technology Acquisition]. Ministry of Science and Technology, 
KISUL SUCHUL KYONHWANG [Current Status of Technology Exports]. Ilbon 
Kwahak Kisul Paekso [Japan Science and Technology White Paper] (1992). 
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(Unit: U.S. million $) 





























U.S.A Germany France 
Receipts Payments Receipts Payments Receipts Payments Receipts 
7 283. 9 948. 3 484.8 945. 1 493. 0 805. 0 973.7 
5 177.0 906. 9 492. 2 903. 3 376. 6 724.6 878.8 
5 276. 2 971.8 514.1 914.5 590. 7 731. 4 933. 0 
5 629. | 910.3 517.5 881.7 429.9 976. 8 1 023. 6 
5 995. 0 995. 0 545.5 979. 0 509. 4 932. 1 1 048. 6 
7 254. 0 1 556. 1 778. 6 1 232. 0 683. 7 | 264. 7 1 207.7 
9 060. 2 1 880. 4 929. 5 1 589. 2 892. 8 1 677.0 1 539. 4 
10 846.3 2 181.7 1077.2 2 229. 3 1141.2 1 809. 6 1 734. 1 
11 934. | 2 150.7 1151.4 1 794. 9 1 036. 2 2 059. 3 1 973.8 
15 290. 7 2 934. 6 1 506. 3 2 068. 5 1 377.9 - - 
16 329. 2 3 208. 4 1 457.9 - - - - 
/Payments) 
0. 51 0. 52 1.21 
0. 54 0. 42 1.21 
0. 53 0. 65 1. 27 
0. 57 0. 49 1. 09 
0. 55 0. 52 1. 22 
0. 50 0. 55 1.08 
0. 49 0. 56 0. $2 
0. 49 0. 51 0.92 
0. 54 0. 58 0. 96 
0. 51 0. 67 ae 
0. 45 - = 
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2. R & D activties in Korea 
2—1 R&D expenditures 


a/b (%) 





b. GNP 


(Billion Won) 





Government: Private 





Private 
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Table 2-6. R&D Expenditures Per Researchers by Sector of Performance 


(Unit: thousand won) 


























a. R&D b. 
expenditures | Researchers 
(persons) 

1988 | Total 2,454,152,641 56,545 43,402 
Research institutes 588,061,656 9,581 61,378 
Universities and colleges 232,826,830 18 ,665 12,474 
Companies 1,633,264,155 28,299 57,715 

| 1989 | Total 2,817,256, 366 66,220 42,544 
Research institutes 589,789,679 10,204 57 , 800 
Universities and colleges 229,211,530 20 , 849 10,994 
Companies 1,998, 255,157 35,167 56,822 

1990 | Total 3,349 863,360 70,503 47,514 
Research institutes 731,039 ,425 10 ,434 70,063 
Universities and colleges 244 , 321,630 21,33? 11,453 
Companies 2,374,502 ,305 38,737 61,298 

1991 | Total 4,158,440, 963 76,252 54,536 
Research institutes 904,176,943 10,529 85,875 
Universities and colleges 288 ,668 , 897 20 , 680 13,959 
Companies 2,965,595,123 45,043 65,839 
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2-21. Researchers and F.T. Equivalent Researchers by Field, Age and Sex 
(Research institutes: 1991) 












































3 ~ 39 40 
Total 29 or less years (Yea 
_ J a D : : _ (Years) . 
inst. Total| F.T | P.T | Total| F.T | P.T | Total] F.T | P.T | Total 

Total 188 10529 9808 721 1729 170 29 578 5475 %5 1913 
Natural sciences 13 1598 1597 1 318 318 0 68 88 0 264 
Engineering 64 5171 508 88 1017 997 20 3192 3148 44 709 
Agriculture 64 2335 2240 95 197 1% 3 1013 1001 \2 629 
Medical sciences 41 1273 737 536 165 159 6 611 363 248 281 
Others 6 152 15) l 32 32 0 80 79 ! 30 
National & pub. 76 2982 2887 6% 316 33 3 1328 1316 12 739 
Natural sciences 4 189 189 0 28 28 0 100 100 0 37 
Engineering 5 402 402 0 22 22 0 202 202 0 99 
Agriculture 61 2046 195) % 175 ~ 172 3 879 867 12 549 
Medical sciences 5 310 310 0 76 76 0 132 8 132 0 50 
Others | 35 35 0 15 15 0 15 15 0 4 
Non-profit 112 7547 6921 626 1413 1387 26 4452 4159 293 1174 
Natural sciences 9 1409 1408 1 290 290 0 784 764 0 227 
Engineering 59 4769 468) 88 995 975 20 2990 2946 44 610 
Agriculture 3 289 289 0 22 22 0 1% IM 0 80 
Medical sciences 360 (963 427 «536 89 83 6 479 231 248 231 
Others 5 7 116 ] 17 17 0 6 & 1 26 
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(Unit : person) 
~ 49 50~50 F.1. equivalent 
(Years) (Years) 6 or more years Female researchers 
F.T | P.T | Total! F.T | P.T | Total| F.T | P.T | Total | F.T | P.T | Total |Female 

1600 223 983 O66 122 #411 «©=«8& «©6042 «67210 66850606 «O87 8D 
264 o ue 7 1 4“ 4 0 118 18 0 159 118 
601 18 221 216 5 2 31 1 232 231 1 5123 282 
Cn ae eS a | 3 6 £7 3 2267 237 
16 «616 Ci‘ SlliHC(<‘<«i‘atS:S:SCOCSKCitBC(iSCiTs—i (asi (tO 280 
30 0 “ . 0 ! ! oO wi 0 182 17 
Cn a) a <) a 3 193 ©6190 3 2194 190 
37 0 Oo 2 0 4 4 0 4 2% 0 189 2% 
oy o 68 0 1 1 o ou i 0 402 rT 
so ls—“(<éi cv OCUCUClCOtCd 3 «(66 Cté«SSD 3 197% 8©= 583 
50 oO 8& 0 4 4 0 6 0 30 6 

4 0 1 1 0 0 0 0 4 4 0 35 4 
oo) 103 #4342 7 6 68S0—hlUGUlUCUSFClU8 (588 OS G3 «7083079 

” 

227 o ses 1 0 10 0 @ 0 1409 9% 
ss2i8tia (ass 5 3 1 221 220 1 4721 22 
80 o 6 4 0 7 7 o 9 19 0 289 19 
6 46165~—Cti?si (asa Psat 9 38 18) #9 62 497 182 
26 0 > - 0 o 8 13 0 wT? 13 
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2-22. Research Institutes by Kind of Organization and Field (1991) 


Kind of 
organization 


Natural 
sciences 


neering 


Engi- 


Agri- 
culture 


Medical 
sciences 





Total 


National 
and public 


Central 
government 

Local 
government 


Nonprofit 
Government— 


supported 
Others 





188 


76 


31 


45 


112 
27 


85 








59 


15 





64 


61 


39 





36 


36 








2-23. Research Institutes by Kind of Organization and Character of Work 


(1991) 


Kind of 


organization 


Total 


National 
and public 


Central 
government 

Local 
government 


Nonprofit 
Government~- 


supported 
Others 





76 


85 





Natural 


test 


0 


85 





Research 


15 


7 





a CT. NRNCRRRM TN = RENIN oe aR MEE 








Test and Medical 
research others 

62 7 

25 3 

37 4 

32 58 

10 2 

22 56 

SSS ee 








Number of Researchers (in Higher Educational Institutes) 
by Major, Degree for 1991 
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Table 2-25. R&D Expenditures by Industry, Number of Employees, Source of 


Funds, Type of Costs and Usage (Companies: 1991) 



































Source of funds Type of 
' ‘| Total 
Industry : size of R&D R&D | Govern- | Current 
employees performing expendi- ment and Private Foreign 
institute} tures [private Subtotal | Labor cost | Technology 
Total 1943 2965595 63328 2877040 5227 1966728 939041 $2 982 
Under 99 people (1) 660 106810 7 507 99 223 79 74 676 39915 3492 
100-299 people (2) 601i 193096 6825 18743 530 46 124 858 68 997 4608 
900-999 people (3) 407 «=: 3B 484 31787 26 086215354 ~—Ss«d1 919 10619 
Over 1,000 people (4) 275 22641 64161 2274127 4352 1565180 718209 74 264 
Agriculture, 

forestry & fisheries 10 8 362 1 200 7 182 0 5 785 3739 5 
Under 99 people (1) l 73 0 73 0 69 62 . 
100-299 people (2) 3 6 181 2 5 840 0 3 659 2 553 0 
300-009 people (3) l 139 0 138 0 138 117 0 
Over 1,000 people (4) 5 1 988 858 1130 0 1918 1007 l 
Mining 8 4085 32 4063 0 3956 2569 50 
Under 99 people (1) 0 0 0 0 0 0 0 0 
100-299 people = (2) 2 297 0 297 0 253 62 29 
300-999 people (3) 4 1 594 0 1 594 0 1 §22 1 163 9 
Over 1,000 people (4) 2 2 204 32 2172 0 2 181 1344 12 
Manufacturing 1718 2533705 79180 2636) 87 41710513 827017 70 437 
Under 99 people (1) 593 91 219 6 256 84 883 79 63 105 33 355 2 836 
100-299 people (2) 557 175802 5845 169427 530 =: 113.374 62 193 4312 
300-999 people (3) 41 =. 231 479 449 226718 266 155.695 87915 5 069 
Over 1,000 people (4) 227 +2035 205 62583 1972622 0 1378399 64355 58 230 

Food, beverages 
& tobacco 118 78721 302 76418 0 48 737 29 154 198) 
Under 99 people (1) 20 1 098 0 1 098 0 953 765 38 
100-299 people (2) 40 5 256 0 5 256 0 4293 2 690 Hl 
300-999 people (3) 25 12 198 79 12 119 0 8710 5 $53 430 
Over 1,000 people (4) 3 60 169 223 59 946 0 34 780 19 946 1173 
*Food & beverages 115 76 586 302 76 2794 0 4 673 29 041 1981 
Under 99 people (1) 20 1 098 0 1 098 0 93 765 3% 
100-299 people (2) 38 4977 0 4977 0 4075 2777 a 
300-999 people (3) 25 12 198 79 12 119 0 8710 5 553 430 
Over 1,000 people (4) 32 58 324 223 58 100 0 32 934 19 946 1173 
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(Unit : million won) 





costs Type of usage 





Total Goods | Process 
Education | Reagent | Others | Subtotal | Machinery} Land Others relation | relation 



































78365 462676 383634 998867 701740 206237 $0890 2965595 2268106 697489 
2 381 19 281 9607 321% 25 412 5 063 1660 106810 88 387 18 423 
4631 28 319 18303 68.240 51 576 12 582 4082 193096 157520 35 578 

11 782 46 417 34618 107692 & 122 14914 8656 323046 207558 115489 

59601 368659 331106 790801 540630 173677 76493 2342641 1814642 527999 


4 WW 1 896 2597. 764 1509 324 8 382 6 276 2 106 
0 l 3 4 2 0 2 73 53 20 








[Table 2-25. Continued] 






































Source of funds Type of 
Total 
Industry - size of R&D R&D | Govern- , 7 Current 
employees performing expendi-|ment and | Private | Foreign 
instatute/ tures private Subtotal | Labor cost | Technology 
« Tobacco 3 2124 0 2124 0 2.064 13 0 
Under 99 people (1) 0 0 0 0 0 0 0 0 
100-299 people (2) 2 279 0 279 0 218 113 0 
300-999 people = (3) 0 0 0 0 0 0 0 0 
Over 1,000 people (4) ] 1 846 0 1 846 0 | 846 0 0 
- Textile, wearing 

apparel and leather 80 99 768 226 97 563 0 62922 32 986 2010 
Under 99 people (1) 9 650 60 590 0 565 435 22 
100-299 people (2) 18 3249 76 3173 0 2 026 1 250 57 
300-999 people (3) 20 3293 65 3 228 0 2 969 1 46) 96 
Over 1,000 people (4) 3 92 577 2 004 90 573 0 57 3%) 29 840 1833 
° Textile 58 91 844 1979 89 865 0 58 208 0 426 1918 
Under 99 people (1) 6 338 60 278 0 284 199 17 
100-299 people = (2) ll 2 200 0 2 200 0 1271 830 47 
300-999 people (3) 16 2 985 65 2 920 0 2 662 1 285 - 94 
Over 1,000 people (4) 25 = 86321 1854 84467 0 53992 2111 1 760 
° Wearing apparel & fw 5 831 76 7S 0 621 K¢) 14 
Under 99 people (1) 0 0 0 0 0 0 0 0 
100-299 people (2) 2 147 76 71 0 147 x) 5 
300-999 people (3) 2 184 0 184 0 184 99 4 
Over 1,000 people (4) l 500 0 500 0 290 165 5 

» Leather, bags, saddlery 
& footwear 17 7033 150 6 943 0 4083 2257 78 
Under 99 people (1) 3 312 0 312 0 281 235 5 
100-299 people (2) 5 902 0 2 0 609 380 5 
300-999 people (3) 2 124 0 124 0 124 77 0 
Over 1,000 people (4) 7 5 755 150 5 605 0 3079 | 564 68 

~ Wood, pulp, paper & 
publishing SB 11492 40 2=— «1-852 0 9 628 5 310 1258 
Under 99 people (1) 3 776 140 636 0 43) 327 10 
100-299 people = (2) 8 810 0 810 0 515 278 27 
300-999 people (3) 7 1 859 0 1 859 0 1 536 113% 33 
Over 1,000 people (4) 7 8 046 0 8 046 0 7146 3 569 1 188 
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(Unit : million won) 









































costs Type of usage 
itures Capital expenditures 

name a Total Goods | Process 
Education | Reagent | Others | Subtotal | Machinery| Land | Others relation | relation 
4 1927 19 61 56 0 5 2124 192 1933 

0 0 0 0 0 0 0 0 0 0 

4 81 19 61 56 0 5 279 192 87 

0 0 0 0 0 0 0 0 0 0 

0 1 846 0 0 0 0 0 1 846 0 1 B46 

1 483 13 875 12 568 3 846 26 494 6614 3737 99 768 79 458 20 310 
yas) 71 12 85 78 6 l 650 572 79 
21 410 288 1 222 970 225 27 3 249 2 446 803 
122 1118 170 323 317 6 0 3 293 2 950 32 
1315 12275 12 099 35 216 25 130 6 377 3 709 92 577 73 490 19 086 
1243 12711 11911 33 636 23 681 6 244 3710 91 844 74 607 17 237 
25 32 10 54 47 6 l 338 293 44 
14 140 239 929 686 225 18 2 200 1 757 443 
121 993 168 323 317 6 0 2 985 2 649 335. 

1 082 11 545 11 494 32 329 22 631 6 007 3 691 86 321 69 907 16 414 
17 203 83 210 210 0 0 831 831 0 

0 0 0 0 0 0 0 0 0 0 

0 100 5 0 0 0 0 147 147 0 

l 78 2 0 0 0 0 184 184 0 

17 25 78 210 210 0 0 500 500 0 
223 961 574 3 000 2603 370 27 70393 4020 3073 
0 39 2 31 3] 0 0 312 278 44 

8 170 46 293 284 0 9 902 542 360 

0 47 0 0 0 0 0 124 117 7 
216 705 526 2677 2 289 370 18 5 755 3 083 2 672 
228 977 1855 1 863 1 495 320 48 11 492 8174 3317 
5 25 65 345 45 300 0 776 626 150 

37 114 59 295 275 15 5 810 504 306 
123 28 215 323 318 5 0 } 859 B45 1014 
63 810 1 516 900 857 0 43 8 046 6 199 ] 847 
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[Table 2-25. Continued] 



































Source of funds Type of 
Total 
Industry: size of | R&D | pan |eoverr . Current 
employees performing | expendi-|ment and | Private | Foreign 
* Wood (products) 
except furniture 4 es 0 655 0 574 289 ? 
Under 99 people (1) 0 0 0 0 0 0 0 0 
100-299 people (2) j 56 0 56 0 22 21 0 
300-999 people (3) 0 0 0 0 0 0 0 0 
Over 1,000 people (4) 3 600 0 600 0 552 268 7 
- Pulp, paper & 
paper products 14 6 165 0 6 165 0 5141 2527 1153 
Under 99 people (1) l 70 0 70 0 55 30 5 
100-299 people (2) 5 644 0 644 0 413 195 26 
300-999 people (3) 5 1 620 0 1 620 0 1 322 936 27 
Over 1,000 people (4) 3 3831 0 3831 0 3351 1367 1095 
+ Publishing, printing 4 repro- 
duction of recorded media 7 4671 140 4531 0 3913 ae % 
Under 99 people (1) 2 706 140 565 0 376 297 5 
100-299 people (2) 2 110 0 110 0 80 62 1 
300-999 people (3) 2 239 0 239 0 214 202 6 
Over 1,000 people (4) l 3615 0 3615 0 3242 1934 8 
—Chemical products 379 «=: 371163 477 368357 3% 226537 128617 9381 
Under 99 people (1) 145 19017 1 239 17 778 0 12466 8012 435 
100-299 people (2) 123 37593 40 36688 30 5 741 15 967 819 
300-999 people (3) 71 55 380 571 54 803 6 4158 25257 1353 
Over 1,000 people (4) 40 86259173 2086 257077 0 146744 79 382 6774 
+ Coke, refined petroleum 
products and nuclear fuel 13 #002 186 «= «39.836 0 19184 11572 645 
Under 99 people (1) ‘ 399 0 399 0 377 158 6 
100-299 people (2) 3 1 046 0 1 046 0 766 597 i0 
300-999 people (3) l 327 0 327 0 25 0 5 
Over 1,000 people (4) § 38250 186 6©=—-_- 38.064 0 18017 10817 624 
°Chemicals & chemical 
products ™ 263004 4339 «=: 58 630 3% 6.168084 = s«102715 4 883 
Under 99 people (1) 114 15 880 1119 14761 0 10403 6 961 346 
100-299 people (2) 9) 90 612 738 2=— 29 B44 3 6©=— (0679 13 307 628 
300-999 people (3) 5 2s 49117 571 48540 6 3026 23263 1 320 
Over 1,000 people (4) 29 «=: 167 38 1910 165 485 0 98977 59 164 2589 
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(Unit : million won) 












































costs Type of usage 
expenditures Capital expenditures 

we a ; Tota! Goods | Process 
Education | Reagent | Others | Subtotal | Machinery! Land | Others relation | relation 
10 17 y=) 81 67 14 0 655 489 166 

0 0 0 0 0 0 0 0 0 0 

l 0 0 34 20 14 0 56 0 56 

0 0 0 0 0 0 0 0 0 0 

I 17 251 47 47 C 0 600 489 111 
178 739 544 1024 1014 5 5 6 165 3 828 2337 
0 10 10 15 15 0 0 70 70 0 

29 109 54 231 226 0 5 644 407 237 
121 25 215 298 293 5 0 1 620 735 885 
28 595 265 480 480 0 0 3 831 2616 1215 
40 221 1 060 758 4i4 301 43 4671 3 857 814 

5 15 55 330 30 300 0 706 556 150 

7 5 6 30 29 ] 0 110 97 13 

3 4 l 25 25 0 0 239 110 129 

25 197 999 373 330 0 43 3615 3 094 521 
4718 33 971 49 851 144 626 90 907 47 834 5 885 371 163 5 483 65 680 
399 2 697 924 6 551 5 065 1 086 380 19 017 15 654 3363 
804 4 197 3 954 11 852 9 577 1 754 521 37 593 29 828 7 765 
842 7 843 6 291 13 794 10 761 2077 956 55 380 42 674 12 706 
2673 19 233 38682 112430 65 485 42 917 4028 259173 217327 41 846 
352 1 406 5 208 20 839 10013 10 816 10 40 022 27 884 12 138 
7 182 24 23 23 0 0 399 397 3 

29 124 f 281 195 8) 5 1 046 315 731 

5 10 5 303 303 0 0 327 0 327 
311 1 090 5 174 20 233 9 492 10 736 5 38 250 27 172 11077 
3270 26 989 3 227 94 920 65 103 26 385 3 432 263 004 215 201 47 804 
317 1 996 762 5 477 4330 1 052 95 15 880 12 888 2 992 
505 3 496 2743 9 934 7 859 1619 456 30 612 24 651 5 962 
732 6 664 § 047 11 090 8 827 1 438 826 49117 38 097 11 020 
1716 14 833 20 675 68 419 44 087 22 277 2 055 167 395 139 565 27 830 

a 
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[Table 2-25. Continued] 



































Source of {funds Type of 
Total - — 
Industry « size of R&D R&D | Govern- Sunes 
employees performing expendi-|ment and | Private | Foreign | PR ae al 
inetitute tures private Subtotal | Labor cost | ang 
« Rubber & plastic 
products 74 68 137 246 67 89) 0 38 269 14 330 3653 
Under 99 people (1) 27 2738 120 2618 0 1 687 872 82 
100-299 people (2) 29 59h 12 5 808 0 4 296 2 062 182 
300-099 people (3) 12 5 937 0 5 937 0 3535 | 994 3) 
Over 1,000 people (4) € 53 528 0 53 528 0 29 751 9401 3561 
— Non-metallic 
mineral products 3) 49 151 1473 47 678 0 2% 822 15 288 9B! 
Under 99 people (1) 16 1 560 0 1 560 0 1 146 665 4l 
100-299 people (2) 14 1 855 0 1 855 0 | 369 1 022 28 
300-099 people (3) ll 2 258 0 2 258 0 | 850 1 503 13 
Over 1,000 people (4) 14 43 478 1473 42 005 0 22 457 12 098 899 
—Basic meta) industries 71 53 770 733 52 978 0 38 039 19 645 3400 
Under 99 people (1) 4 214 272 1 872 0 | 389 568 179 
100-299 people (2) 22 5919 270 5 649 0 3.89) 1 817 112 
300-999 people = (3) 22 8 269 133 81% 0 6975 3977 248 
Over 1,000 people (4) is 40: 3748 117 37 321 0 276 1326 2 860 


— Fabricated meta) products, 





mach. & equip. 1270374 46 SC«S OGD a39 6 95072 «Ss: 438571 47 && 
Under 99 people (1) 30 60s «59072 4529 8654463 79 «= « 42816 = 993 | 858 
100-299 people (2) 276 02=— «96 762 4564 91727 50 60s s«a 32 904 238) 
300-099 people (3) 192 99492 298 96245 260 65877 96451 1%) 
Over 1,000 people (4) 64 101508 S424 607% 0 752406 648223 41915 
+ Fabricated metal products 
except mach. & equip. 123 26489 “9 20D 0 17004 9 386 590 
Under 99 people (1) 45 5 358 280 5077 0 3418 1 945 133 
100-299 people (2) 5 1118 2o 111599 0 7923 3713 286 
300-099 people (3) 2 6979 160 6819 0 4501 2982 139 
Over 1,000 people (4) 4 2 964 0 2 964 0 | 192 796 33 
* Machinery & equip. NEC. 73) «(16 2 3424 «161542 20 0S s«121 086 57514 2059 
Under 99 people (1) 110 «=: 14.979 1019 «=: 19.959 0 11665 4681 322 
100-299 people (2) 7 2573 978 19596 0 129 7 584 434 
900-099 people (3) 27 8 22% 315 23699 260 17433 8 GAB 2M 
Over 1,000 people (4) 16 105400 1113 =: 104.288 0 7779 136583 1070 
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(Unit : million won) 












































costs Type of usage 
expenditures Capita) expenditures 

Total Goods | Process 
Education | Reagent | Others | Subtotal | Machinery| Land | Others relation | relation 
1068 55768 14416 78 BBB 15 792 10 634 2442 68 137 62 399 5738 
75 138 1 051 732 4 285 2738 2 369 369 
270 577 1 205 | 638 1 525 55 60 5934 4 662 1 072 
105 1 168 240 201 1 632 640 130 5 937 4578 1 359 
646 $310 12 833 23 778 11 005 9 905 | 968 53 528 50 590 2 938 
39! 4508 5 64 22 329 17 22 3 768 1 269 49 15! 35 702 13 449 
30 36) 48 4i4 409 0 5 | 560 1137 422 
4) 167 ll 486, 392 7 87 1 855 1 532 $23 
49 140 145 408 319 19 69 2 256 | 667 39) 
271 3 840 5950 21021 1617) 9 742 1 107 43478 8=— «31 165 12313 
4 6132 4707 18 731 11392 2 408 2012 53 770 32 246 2152 
50 447 144 755 680 0 75 2144 | 588 556 
125 996 Ral 2 028 1 636 184 2u8 5919 4661 1 258 
402 1 045 402 | 205 1 270 5 20 8 269 5 569 2 700 
3679 2643 3319 11 653 772 2219 1 709 37 438 20 428 17011 
232) 4247414 1632771 36S 6x2 27 823 12231 1270374 104746 222 880 
1158 13 210 5 60! 16 256 13 392 1 956 908 59 072 49 828 9 244 
2198 18 282 8127 32 869 25 043 5 635 1 99) 96 762 80 304 15 858 
2633 17 682 7758 33 615 27 257 3 220 3139 99 492 82 858 16 635 
22 336 198229 141783 262562 290557 16 812 6193 1015048 833 905 181 143 
748 3674 26% 9 45 6550 324 580 26 489 20 224 6 264 
95 842 403 1 940 1 669 260 12 5 358 4 082 1 276 
338 1 904 1 592 3 266 3 152 58 56 11 188 8 442 2746 
231 624 576 2¢°3 2 036 7 434 6979 5 868 1111 
85 213 65 1772 1663 0 78 2 964 1 833 1131 
2764 38 241 19 459 44 160 27 937 13 Be 2269 165 226 144 422 20 805 
294 5175 1193 $314 2701 452 161 14979 13012 1 967 
§27 3 996 1 678 6 354 5915 196 243 20 573 17 310 3 263 
$25 6 676 1 533 6 84) 5 685 602 354 24274 22 937 1 337 
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[Table 2-25. Continued] 






































Source of funds Type of 
viene | ie | oe ~ 
y' size 0 RaD - Current 
employees performing expendi- — Private | Foreign napetemat 
institute; tures (private Subtotal | Labor cost | Technology 
+ Office, accounting 
& Computing machinery 6 66832 1410 6422 0 83901 B27 2524 
Under 99 people (1) 40 §=10118 393 9 725 0 8 092 4700 778 
100-299 people (2) a 3878 179 3700 0 3 068 2 154 163 
300-099 people (3) 13 ~=—s-:17953 7% #8«17177 0 12.028 5 634 209 
Over 1,000 people (4 4 4883 62 34821 0 90713 13 450 1 374 
¢ Electrical mach. & 
Apparatus N. E.C. 161 67 335 270 8©6—.: 640283 562 44974 Bx 1147 
Under 99 peop e (1) 70 8 936 623 8 261 52 6 620 3729 123 
100-299 people (2) 58s - 22.835 1175 = 21180 500 14304 7193 56 
300-099 people (3) 25 13 826 79 13 747 0 7315 4991 250 
Over 1,000 people (4) 8 21738 20 855 0 16 735 9 426 213 
* Radio, television & communi 
“alin equip. & apparatus 198 «9158 OCS —(is«dHAGDD 0 67s mosu 40 750 
der 99 people (1) 55s: 12.786 1491 11.295 0 7 538 3433 379 
i299 people = (2) 6 28446 1397 = -27 046 0 18 370 9450 785 
300-999 people (3) ca 28 732 | 262 27 469 0 18 624 10 726 44) 
Over 1,000 people (4) 29 845883 52197 790686 0 622535 285925 30145 
+ Medical precsion, oplical iasire- 
merés & watch and dock 7 6=— 8 G47 1806 26723 7 200 10 862 45 
Under 99 people (1) 40 6 B96 723 6146 27 5 484 2 505 123 
100-299 people (2) 22 9 842 7 9 065 0 6 008 2810 153 
300-999 people (3) 9 7729 396 7333 0 5 975 3 502 69 
Over 1,000 people (4) 3 4 180 0 4180 0 3 563 2.045 81 
~ Transport equip. 
(except mach & equip) 122 589505 2969 586547 0 3616s} 8615436 3054 
Under 99 people (1) 18 5 873 16 5 857 0 2619 | 208 243 
100-299 people (2) Al 21 810 100 «= «21710 0 10 192 § 207 469 
300-099 people (3) 42 44345 497 43 BAB 0 22 877 11512 775 
Over 1,000 people (4) 212517477 2345 515132 0 33047 196378 | 567 
+ Motor vehicle A traders 104 49568 1961 S47 65 0 3787 38138680 2871 
Under 99 perple (1) 14 5 412 16 5 296 0 2 386 1 009 240 
100-299 people (2) 40 21 058 100 20957 0 9 452 4984 454 
300-999 people (3) 35 39 721 390 39 330 0 19 625 891) 727 
Over 1,000 people (4) 15 483376 1454 481922 0 306407 121776 1 440 
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(Unit : million won) 









































costs Type of usage 
expenditures Capital expenditures 

ais ef Total | Goods | Process 
Education | Reagent | Others | Subtotal | Machinery} Land | Others relation | relation 
1798 10 412 13 229 12 931 11 478 764 671 68 832 59 446 7 386 
132 1276 1 207 2 026 ) 362 355 309 10118 9 576 542 
171 193 388 810 735 0 75 3878 3 356 523 
835 $120 2230 5 926 5 209 429 287 17 953 12 445 5 508 
660 5 824 9 405 4170 4170 0 0 34 883 34 070 813 
1442 11 002 6043 22 %2 16 144 393 2 265 67 33 57 644 9 691 
167 1 831 770 2316 2 105 154 57 8 936 7 995 94) 
485 3 967 2 098 8 53) 4944 3 003 584 22 835 19 53) 3 304 
430 1 161 483 6511 4597 603 131) 13 826 10574 3 252 
361 4044 2 692 5 003 4497 193 313 21 738 19 544 2194 
20 893 178892 119000 248777 236034 6718 608 915 845 742718 173 127 
349 2 263 1114 5 248 4379 671 198 12 786 931) 3475 
452 6 090 1 593 10 075 8 538 554 GRA 28 446 24 727 3718 
619 4645 2193 10 107 7 954 1 579 574 28 732 24 553 4178 
19472 163804 114008 223347 215162 3915 4270 845883 684127 161 756 
645 6193 2904 7617 § 107 2068 421 28 647 23 040 5 607 
117 1 825 914 14138 1177 64 171 6 896 5 853 1 043 
225 2041 779 3 833 1 758 2 074 52 9 B42 7 538 2 304 
194 | 466 744 1 754 1 576 0 178 7729 6 480 1 249 
109 86 467 618 597 0 21 4180 3 169 1011 
3 461 113.911 91432 223342 163 673 37 221 20 448 589 505 567 942 21 563 
176 544 448 3 254 2 200 1 025 30 5 873 5 652 222 
273 2 250 1 992 11618 8 780 2 523 316 21 810 19 482 2 328 
865 6 130 3 594 21 468 18 070 2 490 908 44345 30 804 13 540 
2147 104987 85998 187001 196623 31183 19195 517477 512004 5 473 
2714 110 902 64704 2116068 185714 3 584 20 398 549566 0486: 530 252 19314 
164 529 444 3 026 1 972 1 025 30 5 412 5 204 208 
269 1 893 1 85) 11 606 8 768 2 523 316 21 058 18 730 2 328 
807 5 647 3 523 20 095 17 220 2017 858 39 721 27 999 11 721 
—1473__102 833 _ 76685 _ 176969 °)27755 30019 19195 _ 483376 _478 319 5 056 
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[Table 2-25. Continued] 





Industry : size of 
employees 
































Other transport equip. 
Under 99 people (1) 
100-299 people (2) 
300-999 people (3 
Over 1,000 people (4) 


—Manvfacturing N.E.C. 
Under 99 people (1) 
100-299 people (2) 
300-099 people (9 
Over 1,000 people (4) 


Furniture & 
manufacturing N.E.C. 
Under 99 people (1) 
100-299 people (2) 
300-999 people (3) 
Over 1,000 people (4) 


+ Recycling 
Under 99 people (1) 
100-299 people (2) 
300-099 people (3) 
Over 1,000 people (4) 


- Electricity, gas 
& water supply 
Under 99 people (1) 
100-299 people (2) 
300-099 people (3) 
Over 1,000 people (4) 


~ Construction 
Under 99 people (1) 
100-299 people (2) 
300-999 people (9 
Over 1,000 people (4) 





Source of funds Type of 
nap Total 
Current 
performing aa gl Private | Foreign 
institute| tures | private Subtotal | Labor cost | Technology 
6 woe 8 294 0 mm 17 628 184 
‘ 461 0 6) 0 233 199 3 
l 752 0 752 0 70 223 15 
7 4624 107 4517 0 $251 2601 36 
6 4 102 891 33211 0 24 060 14 602 127 
B 97681 72 9529 0 6593 3140 
8 1 029 0 1 @29 0 720 383 ll 
2549 0 2549 0 1 455 850 77 
4 385 162 4223 0 $314 1 064 768 
1798 70 1728 0 1 104 &4 21 
x) 9761 222 9 529 0 6563 3140 877 
8 1 029 0 1 029 0 720 383 Tt 
2 549 0 2 549 0 1 455 859 ‘7 
4385 162 4223 0 3314 1 064 768 
2 1 798 70 1 728 0 1 104 &34 21 
0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 
3 70974 0 70 974 0 19 374 8149 17 
0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 
l “Me 0 SA 0 4 $2 2 
2 70 919 0 70 919 0 19 320 8117 1 325 
& 161580 3 «181219 0 120% 419 17 288 
0 0 0 0 0 0 0 
il 2 953 40 2913 0 2811 1 065 43 
35 65 656 0 65 656 0 42 581 14 025 4236 
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(Unit : million won) 









































costs Type of usage 
xpenditures Capital expenditures 

. i ' Total Goods | Process 
Education | Reagent | Others | Subtotal | Machinery | Land | Others relation | relation 
747 3009 6728 11 646 9 969 1637 50 39 939 37 690 2249 
12 15 4 228 228 0 0 46) 448 14 

3 357 14) 12 12 0 0 752 752 0 

58 483 71 1 373 850 473 50 4624 2 805 1 819 
674 2153 6513 10 033 8 869 1 164 0 34 102 33 685 417 
478 1323 774 3 167 2 648 Ne dow 9761 6 795 2 965 
44 156 126 309 266 25 16 1 029 976 54 
86 179 253 1 094 959 0 134 2 549 2196 352 
309 911 263 1 070 1 005 vA! 37 4 385 3114 1 270 
40 77 133 694 416 0 278 1 798 509 1 289 
478 1323 774 3 167 2 648 54 466 9 761 67% 2 965 
44 156 126 309 268 25 16 1 029 976 5A 
86 179 253 1 094 959 0 134 2 549 2196 352 
309 911 263 1 070 1 005 29 37 4 385 3114 1 270 
40 77 133 694 416 0 278 1 798 509 1 289 

0 0 0 0 0 0 0 0 0 0 

0 0 0 0 0 0 0 0 0 0 

0 0 0 0 0 0 0 0 0 0 

0 0 0 0 0 0 0 0 0 0 

0 0 0 0 0 0 0 0 0 0 

5 601 2 658 1 640 51 569 1 188 13 501 36 820 70 974 8219 62 754 
0 0 0 0 0 ) 0 0 0 0 

0 0 0 0 0 0 0 0 0 0 

3 0 18 0 0 0 0 54 0 54 

5 598 2 658 1 622 51 599 1 188 13 591 36 820 70 919 8219 62 700 
22 104 23 416 23 X55 52512 29 407 20 939 3 168 181 589 42 455 139 133 
0 0 0 0 0 0 0 0 0 0 
358 802 543 142 87 0 55 2 953 1 058 1 895 
4797 8745 10 778 23 076 16 315 4837 1 924 65 656 17 766 47 890 
16949 _ _13870_ _11 964 _ _ 30204 13005 «6108 Ss 186 112979 ss 23 631 ~—S— 89. 348 
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[Table 2-25. Continued] 



































Source of funds Type of 
Industry - size of R&D 7 
R&D | Govern- Current 
employees | Performing} expendi-|ment and | Private | Foreign 
institute; tures [private Subtotal | Labor cost | Technology 
—Transport, storage 
& communications . 90 190 706 89 904 0 431) 21 580 158 
Under 99 people (1) 0 0 0 0 0 0 0 0 
100-209 people (2) 0 0 0 0 0 0 0 0 
900-000 people  (@) 0 0 0 0 0 0 0 0 
Over 1,000 people (4) . 90 190 286 89 904 0 “4311 21 589 159 
— Technical business 
service 113 57 35 220 Bisé 0 OD Ba2\ 2555 
Under 99 people (1) 63 15 345 1251 14004 0 11 336 6 392 649 
100-299 people (2) 24 6 668 A) 6070 0 4216 2 600 174 
300-009 people (9 21 21 265 339 20 926 0 12 602 7 457 1172 
Over 1,000 people (4) 5 14117 72 14045 0 12.000 8 883 560 
—Other industry rt) 19 265 0 14913 4m2 1438 6572 1163 
Under 99 people (1) 3 173 0 173 0 165 106. . 
100-299 people (2) 4 11% 0 1198 0 4S 435 50 
300-998 people (3) 7 2 850 0 2 68 0 2 62 1210 140 
Over 1,000 people (4) 9 15037 0 1066 4953 11088 682) 0 
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(Unit : million won) 









































costs Type of usage 
expenditures Capita) expenditures 

i = , , Total Goods | Process 
Education | Reagent | Others | Subtotal | Machinery} Land | Others relation | relation 
2572 1738 18257 BOMB 23- 6s 409 «©1900 s HSS HO 
0 0 0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 0 0 
2572 1736 16257 45870 21926 23464 489 9190 35156 55034 
2658 2475 8 7244 17081 139527 1 106 208 «5735 —(iBC(ti«éi8 KT 
467 1 681 2148 4 009 $145 648 216 «=: 18345 = «1:1: 2685 4079 
508 178 671 2 452 1 611 458 984 6 668 3 180 3 488 
1217 524 2431 8 463 7192 0 1271 = 21 265 5 964 15 901 
470 93 1 994 2117 1 579 0 s39 14117 4338 9779 
317 1003 33mhcC(<iéi kt 4373 308 78 860 1928S—i(‘é GB 8 567 
6 38 12 8 7 1 " 173 173 0 
10 0 51 651 645 0 6 1 198 1 196 0 
125 498 592 297 202 57 38 2 859 2.759 100 
176 549-2. 550 9 952 3 520 250 181 15037 6 570 8 467 
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Type of Costs and Usage (Companies: 1991) 


Table 2-26. R&D Expenditures by Industry, Size of Capital, Source of Funds, 























Source of funds Type of 
Industry : size of R&D — 
ustry - size 
— performing aa os and | Private | Foreign — 
institute} tures private Subtotal | Labor cost | Technology 
Total 1943 2965555 83328 2877040 52277 1966728 909041 $2 982 
Under 10@ million won (1) 56 6 243 375 5 867 0 4080 2300 133 
10@ million~1 billion (2) 84 =: 176 983 9665 167238 79 =—s« 11984 66 045 5071 
110 billion won (3) 736 426925 9054 417076 796 86=—6285423——s«160 488 12 337 
Over 18 billion won (4) 307 «2365445 64234 2286 868 4%2 1557420 710207 75 442 
Agr. forestry & fisheries 10 8 362 1200 7 182 0 5 765 3738 5 
Under 108 million won (i) 0 0 0 0 0 0 0 0 
10@ million=1 billion (2) l 73 0 73 0 69 62 4 
1-10 billion won (3) 5 6310 42 05.968 0 378 2658 0 
Over 1@ billion won (4) ‘ | 998 858 1140 0 1932 1019 l 
Mining 8 4065 32 4063 0 356 2569 0 
Under 108 million won (1) 0 0 0 0 0 0 0 0 
10@ million~1 billion (2) l 150 0 150 0 150 12 0 
1~1@ billion won (3) 3 684 0 684 0 640 450 29 
Over 18 billion won (4) 4 3 26) 32 3229 0 3 166 2 106 21 
Manufacturing 1718 2533705 79180 2453651 87 1710513 #827017 70 437 
Under 108 million won (1) 49 5 493 375 5118 0 3575 1975 7 
108 wi iizo: 1 billion (2) 776 = 164. 056 8679 155298 7 «=: 110 223 60 360 4612 
1=10 billion won (3) 958244 7398 350051 7% 6237303 s«131538 29382 
Over 18 billion won (4) 230 2005912 62728 194318 0 1359413 63314 56 386 
— Food, beverages 
& tobacco 118 78721 302 76 418 0 48737 29 154 1981 
Under 108 million won (1) l 8 0 8 0 8 5 0 
108 million~1 billion (2) 29 2082 0 2 032 0 1 737 1 253 67 
118 billion won (3) 67 = 28 948 79 «©. 28 869 0 21797 13405 954 
Over 1@ billion won (4) 21 47°33 223 47510 0 25 195 14 492 a 
*Food & beverages 115 76 598 302 76 294 0 46 673 29 04) 1981 
Under 10@ million won (1) ] 8 0 8 0 A 5 0 
10@ million~1 billion (2) 27 1 753 0 1 753 0 1519 1 139 67 
1*18 billion won (3) 67 B48 79 ~©=—s- 28 869 0 21797 19405 6A 
Over 16 billion won (4) 20 45 887 223 45 664 0 23 350 14 49° 959 
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(Unit : million won) 
costs Type of usage 








Total Goods | Process 
Education | Reagent | Others | Subtotal | Machinery} Land | Others relation | relation 



































u W 1 696 2597 764 1509 324 8 382 6 276 2 106 
0 0 0 0 0 0 0 0 0 0 
0 l 3 4 2 0 2 73 53 20 

22 87 1018 2 526 695 1 509 322 6 310 5 800 510 

13 23 876 67 67 0 0 1 998 422 1 576 

x” K<| §73 140 116 15 9 4095 1 645 2 250 
0 0 0 0 0 0 0 0 0 0 
0 0 138 0 0 0 0 150 150 0 

13 12 1% 44 24 15 5 684 647 37° 

17 322 699 % 92 0 ‘ 3 261 1 048 2213 


Si 4320064 37114 823182 6040 38891455 | (47447 «2833705 3=221385809 )3=— «394.397 

114 1 062 326 1918 1817 1§ 86 5 493 4 481 1013 
3962 46028858 02=—s «12429 S39 BH 42 585 7921 3327 6164056 §8 130 852 33 204 
7 983 55570 32851 12062 91838 20435 8668 358244 290437 67 807 
33022 M5354 291507 646499 494200 116933 35366 2005912 1713539 292373 


174 8 854 7003 29984 9 369 19 263 1 352 78 721 56 014 22 707 
0 3 0 0 0 0 0 8 8 0 
248 137 295 260 3 32 2 032 1 640 391 

850 2791 3 796 715) 4419 2 292 441 28 948 23 226 5 722 
862 5812 3070 §8=—6. 22.538 4 690 16 968 880 47 733 31 139 16 594 


1740 6 928 694 29923 9313 19 263 1 347 76 S96 SS 822 20774 
0 3 0 0 0 0 0 8 8 0 
28 167 117 234 204 3 27 1 753 1 449 304 

850 2791 3 796 7 151 4419 2 292 441 28 948 23 226 5 722 
862 3 967 3070 §8=6. 22.838 4 690 16 968 880 45 887 31 139 14 748 
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[Table 2-26. Continued] 






































Source of funds Type of 
Indust ize of R&aD = 
yo RaD Current 
capital performing | expendi- oe gl Private | Foreign 
inetitute| tures |private Subtotal | Labor cost | Technology 
* Tobacco 3 2124 0 2124 0 2064 113 0 
Under 100 million won (1) 0 0 0 0 0 0 0 0 
10@ million~1 billion (2) 2 279 0 279 0 218 113 0 
1-18 billion won ~ (3) 0 0 0 0 0 0 0 0 
Over 10 billion won (4) 1 1846 0 1846 0 1846 0 0 
— Textile, wearing 
apparel & leather 80 99 768 225 97 563 0 62 922 32 986 2010 
Under 108 million won (1) ! 50 0 50 0 3) 25 0 
100 million~1 billion (2) 15 1126 76 1050 0 He 535 61 
1-18 billion wn =s-« (9) 45 22578 516 486. 22.063 0 14712 7 256 409 
Over 18 billion won (4) 19 76 014 1614 74401 0 47311 25 170 1541 
Textile 58091 B44 1979 490 9 8S 0 $828 30 428 1918 
Under 108 million won (1) ] 50 0 50 0 31 25 0 
100 million-1 billion (2) ll 4 0 954 0 697 485 55 
1-18 billion won (3) 31 19 437 516 18 922 0 12 215 5 498 es 
Over 18 billion won (4) 15 71403 1 464 68 939 0 45 266 24 418 1 $21 
« Wearing apparel & fur 5 831 76 7S 0 621 K 1) 14 
Under 100 million won (1) 0 0 0 0 0 0 0 0 
108 million=1 billion (2) 2 147 76 71 0 147 & 5 
1-18 billion won (3) 2 a) 0 Me 0 Ra ” 4 
Over 18 billion won (4) i 500 0 500 0 290 165 5 
e Leather, bags, saddlery 
& footwear 17 7083 150 6943 0 4083 2257 78 
Under 188 million won (1) 0 0 0 0 0 0 0 0 
100 million~1 billion (2) 2 5 0 25 0 25 12 l 
1~18 billion won (3) 12 2 957 0 2 957 0 2313 1 658 62 
Over 18 billion won (4) 3 < 112 150 3 962 0 1 756 587 15 
— Wood, pulp, paper 
& publishing 5 11 492 140 11 32 0 9628 5310 138 
Under 108 million won (1) 0 0 0 0 0 0 0 0 
108 million~1 billion (2) 4 169 0 169 0 11 69 é 
118 billion won (3) ll 1791 140 1 1 0 138 970 40 
Over 18 billion won (4) 10 9 532 0 9 532 0 8 209 4271 1212 
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(Unit : million won) 





Type of usage 





























Total Goods | Process 











coos oo & 


oo coc & 
oo oo Oo 


eot8cod 


a © 
Buco & 


o & 


relation 
2124 192 
0 0 
279 192 
0 0 
| 846 0 


99 768 79 458 20 310 


50 35 
1 126 979 
22 578 17 003 


76 014 61 441 14 573 


91 844 74607 17 237 


50 35 
954 808 
19 437 14578 


71 403 59 185 12 217 


831 831 
0 0 

147 147 
184 184 
500 500 
7083 4020 
0 0 

25 25 

2 957 2 240 
4112 1 756 
11 492 8 174 
0 0 

169 100 
1791 | 258 
9 532 6 816 








ooo coc °o 











[Table 2-26. Continued] 



































Source of funds Type of 
capital performing 
* Wood (products) 
except furniture 4 0 0 7 
Under 108 million won (1) 0 0 0 0 
100 million=1 billion (2) 1 0 0 0 
1-18 billion won (3) 0 0 0 0 
Over 10 billion won (4) 3 0 0 7 
« Pulp, paper & 
paper products 14 0 0 1183 
Under 10@ million won (1) 0 0 0 0 
108 million~1 billion (2) 2 0 0 5 
1-10 billion won (3) 6 0 0 29 
Over 18 billion won (4) © 0 0 1119 
« Publishing, printing Arepro- 
duction of recorded media 7 * 
Under 168 million won (1) 0 0 
108 million~1 billion (2) 1 I 
1~1@ billion won (3) 5 ll 
Over 10 billion won (4) l 86 
—Chemica!l products 379 93) 
Under 108 million won (1) 5 a8 
10@ million~1 billion (2) 161 750 
1+1@ billion won (3) 14 2099 
Over 1@ billion won (4) 59 6 524 
« Coke, refined petroleum 
products and nuclear fuel 13 0 645 
Under 108 million won (1) 0 0 0 
108 million-1 billion (2) 5 0 14 
1-10 billion won (3) 2 0 2 
Over 18 billion won (4) 6 0 
°Chemicals & chemical 
products m2 4683 
Under 108 million won (1) 4 6 
108 million ~1 billion (2) 118 582 
1-10 billion wn (3) 126 1970 
Over 18 billion won (4) 44 2325 

















(Unit : million won) 









































costs Type of usage 
expenditures Capital expenditures 
al it Total Goods | Process 
Education | Reagent | Others | Subtotal | Machinery| Land | Others relation | relation 
10 17 331 81 67 14 0 655 489 166 
0 0 0 0 0 0 0 0 0 0 
1 0 0 vu 20 14 0 56 0 56 
0 0 0 0 0 0 0 0 0 0 
“ 17 251 47 47 0 0 600 489 lll 
178 739 544 1024 1014 5 5 6 165 3 828 2337 
0 0 0 0 0 0 0 0 0 0 
0 20 10 15 15 0 0 86 86 0 
53 110 4) 107 97 5 5 762 509 253 
125 608 493 903 903 0 0 5317 3 233 2 084 
40 221 1 060 758 4i4 301 43 4671 3857 814 
0 0 0 0 0 0 0 0 0 0 
7 1 ] 4 8 l 0 27 14 13 
ll 23 60 376 76 300 0 1 029 749 279 
25 197 999 373 330 0 43 3615 3 094 521 
4718 33 971 49851 144626 $0 907 47 834 5885 371163 35483 65 680 
7 29 12 72 57 4 ll 164 97 67 
591 3 642 1410 8 223 6 652 935 635 26 681 20 784 5 897 
1 338 10 170 7 749 20 566 15 874 3 057 1 635 75 691 61 703 13 987 
2 782 20130 40680 115766 68 324 43 838 3604 268627 222899 45 728 
$2 1 406 5 208 20 839 10013 10 816 10 40 022 27 884 12 138 
0 0 0 0 0 0 0 0 0 0 
I 287 24 163 83 30 0 1141 554 587 
5 19 6 141 135 0 5 304 157 147 
316 1 100 5 179 20 536 9 795 10 736 5 38 577 27 172 1) 405 
3270 26989 3227 94 920 65 103 26 385 3432 263004 215201 47 804 
5 14 ll 64 53 0 11 1% 77 59 
396 2696 1114 6 100 4947 830 322 20 482 16 107 4375 
1 061 8708 6735 17 135 13 660 2 357 1118 66 375 54 249 12 126 
1 809 15 571 22 367 71 622 46 443 23 198 1 981 176 012 144 769 31 243 
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[Table 2-26. Continued] 



































Source of funds Type of 
Industry : size of R&D — 
* size 
R&D | Govern- Current 
capital performing expendi-|ment and Private | Foreign 
inetitute| tures | private Subtotal | Labor cost | Technology 
+ Rubber & plastic 
products 7 = 6B 197 206 ~=—Ssé«&G7 BO 0 720 14330 3653 
Under 108 million won (1) l 2B 0 28 0 20 0 2 
108 million«1 billion (2) * 5 068 120 4938 0 3097 1 848 154 
1=18 billion won (3) 6 9012 0 9012 0 5 721 2871 127 
Over 18 billion won (4) q 54 009 126 §3 913 0 30 430 9610 3570 
— Non-metallic 
mineral products S 4915) 1473 =: 47678 0 6am 15 268 981 
Under 100 million won (1) 0 0 0 0 0 0 0 0 
108 million=1 billion (2) 19 ©6218 0 2 186 0 1 532 917 50 
1-18 billion won = (@) 2B 6 252 0 6 252 0 5413 4070 62 
Over 18 billion won (4) 13 40713 1473 =: 39.240 0 1987 10300 “RG 
—Basic metal industries 7 88377” 733 «= s« 82978 0 3039 19 645 3 400 
Under 108 million won (1) 0 0 0 0 0 0 0 0 
100 million-1 billion (2) vs) 4687 339 4347 0 2 853 | 364 - 
1-18 billion wn (3) 30 11 680 cea 11344 0 7 798 4073 323 
Over 18 billion won (4) 18 97 404 117 37 287 0 27 388 14 209 2 842 
— Fabricated metal products, 
mach. & equip. 1270374 6X5 120229 839 92072 496571 47 
Under 168 willion won (1) 41 5 120 375 4745 0 3328 1 805 69 
100 million-1 billion (2) 40 = 104.211 70268 «= «97 106 7 72449 37804 2907 
1-18 billion won =: (9) 266 «=: 159.451 4217 154.475 760 106126 55410 4004 
Over 18 billion won (4) 65 1001501 546688 46904 0 73168 343554 40515 
«Fabricated meta! products 
except mach. & equip. 121 26489 “ %00 0 17004 9 386 590 
Under 100 million won (1) 2 128 0 128 0 59 4) 0 
100 aillion=i billien@} @ 8631 M2 8289 0 6079 3421 223 
1-18 billion won (3) 5 (16725 127 16 598 0 1000 5255 351 
Over 18 billion won (4) 3 1 004 0 1004 0 992 56H 16 
+ Machinery & equip. NEC. 2 486 105 8 3424 161542 260 23=—s«121:066 57514 2069 
Under 100 million won (1) 10 1176 43 1133 0 716 338 3 
108 million~1 billion (2) 138 26 091 190) 24 790 0 19 235 9 662 473 
1-18 billion won (3) 64 39 683 BR 38 455 260 27 353 11514 1109 
Over 18 billion won (4) 16 96276 1113 «=: 97 163 0 73763 36 000 474 
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(Unit : million won) 












































costs Type of usage 
expenditures Capital expenditures 

¥ Total Goods | Process 

Education | Reagent | Others | Subtotal | Machinery} Land | Others relation | relation 
1 095 5576 14416 28068 18792 10634 2442 68137 62399 5 738 
2 15 l s 4 4 0 28 20 X 
164 659 272 1961 1 623 25 313 5 058 4123 935 
272 143 0=_ (1008s 3.280 2079 700 512 9012 7297 1715 
657 3459 19134 23609 12086 9905 1618 54039 50958 3 080 
391 4508 «= («$6540 (—is22329——«w17:202~Cté‘«= GB 1269 «649 15) «Ss 35702—s«13:-4A9 
0 0 0 0 0 0 0 0 0 0 
41 424 100 653 583 0 70 2 186 1 708 477 
182 555 544 839 674 26 140 6 252 5 375 877 
168 9529 5011 20837 16035 #3742 1059 «= «40713 28618 =: 12095 
a2 6032 4707 15731 11312 2408 2012 83770 3224 21525 
0 0 0 0 0 0 0 0 0 0 
168 76 321 1 833 1 453 163 217 4 687 3225 1 462 
559 1 891 951 3 682 3.755 21 105 —-:11 680 8 097 3 583 
3 528 3375 «= «3435 = «10016 6103 2223 1690 37404 20924 16480 
26321 247414 163271 3453903 305249 27823 12231 1270374 1047495 222880 
93 1 049 912 1 792 1 706 il 75 5 120 4190 930 
2466 20869 8404 31762 23257 6462 2043 «104211 86895 17376 
$801 2013 13778 53325 41018 #8757 3549 159451 131987 27465 
21961 196962 140776 258423 239268 2592 6563 1001591 824483 177109 
749 3674 4860268 —(itié SS 8 550 324 580 «264890: 20224 6 264 
0 0 18 39 69 0 _ i28 108 20 
270 1 456 709 862.582 2 400 97 54 8631 6 257 2374 
448 2 053 189 6722 5 970 227 526 16725 12916 3810 
31 164 12 112 112 Y) 0 1 004 944 60) 
2704 486090241 «= 19450 )«= 44180 )=— «27837 Ss« 13:95 2269 165228 144422 20805 
a 293 74 461 437 0 24 1176 944 232 
659 6327 «2118s 6 B56 5 734 Ae 486 48=—6 268091 «Ss: 22 298 3.853 
679 «61190 »=s_«s2860—Ss«12.331 7780 ©6416 388 86: 939683 (s«932: 994 6 690 
—~L447__ 2 43) 24 5987S 7) 8 276 4G 1000 
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[Table 2-26. Continued] 









































Source of funds Type of 
Industry : size of R&D 7 
y * size 
RaD Current 
capital performing | expendi-|eent end | Private | Foreign 
institute| tures /private Subtotal | Labor cost | Technology 
e Office, accounting 
& Computing machinery 65 68 832 1410 65 422 0 53 901 B97 2524 
Under 10@ million won (1) 5 i) 180 505 0 509 914 16 
100 million«l billion (2) ss) 10 883 386 10 507 0 8 646 § 021 889 
OT 
1-18 billi (3) 17 19 324 265 19 058 0 14 4 9 129 741 
a i tilten en 0 5 38 s7 952960 0 me 473 879 


* Electrical mach. & 


Apparatus N.E.C. 161 67 3% 2760 84 023 44974 Bx 1147 
Under 100 million won (1) il | 386 0 1 386 0 1 031 471 il 
108 million «1 billion (2) 102 26 401 1 504 24 755 52 17518 9067 583 
1-18 billion won (3) %6 17 218 283 16 435 500 9 267 5 578 354 
Over 18 billion won (4) 12 22 330 21 447 0 17 157 10 223 ib 

» Radio, television & communi 

calion equip. & apparatus 1880S «918845 S67 0 0|=—ss BB a 0 6708 %mos% 07H 
Under 10@ million won (1) 6 1017 42 975 0 577 382 27 
10@ million-1 billion (2) 80 20 376 2136 18 240 0 13 586 7049 547 
1-18 billion won (3) 75 §2 461 2 356 50 106 0 33 503 17 991 1 245 
Over 18 billion won (4) 27s «BA 51813 790178 0 61940 24112 38 932 


» Medical precision, oplical  insire- 


were & wath and cock 4 267016 tCé8'728 7 210% 10882 

Under 108 million won (1) 7 637 110 526 0 436 258 13 
100 million-1 billion (2) 45 11 820 1 267 10 526 27 7 385 3583 192 
1-10 billion won (3) 20 14.040 218 13 822 0 11147 5043 205 
Over 18 billion won (4) 2 2 150 901 1 849 0 206 1077 16 
~ Transport equip. 

(except mach. & equip) 122 $8050 2950 586547 0 36163 154306 3054 
Under 100 million won (1) 0 0 0 0 0 0 0 0 
100 million-l billion (2)) 4) 19064 9 18970 0 96 4952 454 
1-18 billion won = (3) 57 47640 20 2«47:360 0 267 115% 697 
Over 18 billion won (4)/ 94 = goggne «= «2585 «520217 0 36587 137819 1904 





+ Motor vehicle & traders 104 «= 549 568 1981 547605 337870 © 198 680 2671 
Under 108 million won (1) 0 0 0 0 0 0 0 
100 million-1 billion (2) % 17304 16 4»: 17308 8247 4127 426 


I-10 billion won (3) og) gg gas 250 43.291 


19 104 9 336 668 
Over 16 billion won (4) 18 48870! 1604 487007 


310519 §8§=©123217 1777 
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(Unit : million won) 









































costs Type of usage 
expenditures Capital expenditures 

. Total Goods | Process 

Education | Reagent | Others | Subtotal | Machinery! Land | Others relation | relation 
1708 «= 10412, 's«19220 = 12881Ss«*1:476 784 671 66832 50 446 7 306 
19 108 52 266 260 0 6 175 775 0 
191 119 197 2247 1526 355 966 «= «10893(s« 9 998 895 
60702277 1900 4403741 429 209 «= 19924 = 16.054 3270 
720i? (iL (MD 0 0 35841 32620 3221 
1442 «-11002-'—i Sissi MA (SS (2285 —s7S——(iti«é A 9 691 
\4 487 48 355 347 4 4 1386 1 185 201 
S83 «§314sia 7 (as BSC (CST 78 471 = 26401 «= 22-210 4191 
490 «=—s«1480—'s—i«a476—(itié«i988Ssi(iéS DD 993 1679 17218 14417 2801 
4160S 3771)0 2548 siS173—is« BO 171 ii = 22330: 19.882 2 498 
20883 178802 119000 28777 236034 6718 602% 915845 742718 173127 
44 49 75 441 408 0 a ne 332 
41 = 1267's «6 700—s—is«S BIG 508 467 20376 =: 17047 3 329 
1115 «=6 9153s 93088 18958 = 15569 2S 44052461 44 24 8 168 
19204 169496 119659 222598 214241 3266 5081 841991 680691 161299 
Ys 421 8647-23040 5 607 
. 111 45 201 186 ? 8 637 492 145 
2422379 997 44352154 2081 200 =: 11 820 9 085 2734 
a) nn a ae 0 2140 14040s1:313 2727 
82 672 215 a + 0 0 2150 2 150 0 
$461 119911 91492 223342 165673 37221 2448 589505 567942 21 563 
0 0 0 0 0 0 0 0 0 0 
$15 0s «2083——i‘=a71S')—i(‘étTS «SBI 302 159 «©= 19064 = «11: 987 7077 
$72 565 3740 2575 19003 5716 103 47640 39035 8 604 
2374 «6106512 §=« 85977 «188215 «137757 «= «31203 «= 19255 ©=— $2202 «= §16 920 5 883 
2714 «110902 84704 «9211608 «(155714 495584 08 «= Sues «= 80252: 19.314 
2 ee 0 0 0 0 0 0 0 0 
rn 296 155 17324~=S (10261 7063 
516 = 4908)«=— «36790 4437s 18200 5 49 988 43541 4-36. 756 6 785 


110 











[Table 2-26. Continued] 



































Source of funds Type of 
Industry : size of RaD = 
R&D | Govern- 
capital performing | exnendi-|ment and | Private | Foreign =e 
dratitute tures [private Subtotal | Labor cost | Technology 
* Other transport equip. 1 %1990 oe 8038941 0 mm 176% 184 
Under 100 million won (1) 0 0 Cc 0 0 0 0 0 
108 million eR 6 173 77 1 6&2 0 1 442 27 
1~18 billion won 6 4068 9 4 068 0 2 783 2198 29 
Over 18 billion won : 6 Hie 81 39211 0 24 069 14 602 127 
—Manvfacturing N.E.C. % 9781 732 9529 0 6 583 314 877 
Under 108 million won (1) l 151 0 151 0 116 105 0 
108 million-i billign (2) 24 3901 0 3901 0 2 524 1401 84 
1-10 billion won (3) 10 4213 162 4061 0 31% 161 774 
Over 18 billion wen (4) 1 1 495 70 1 425 0 817 SB4 20 
eFurniure & 
manufacturing N.E.C. B 9781 72 9529 0 6593 3140 877 
Under 108 million wen (1) l 151 0 151 0 116 105 0 
108 willien ols 2] 3901 0 3901 0 2524 1 401 ~ 
1-18 billien won 10 4213 162 461 0 31% 10651 774 
Over 18 billion wen e 1 1 405 70 1 425 0 817 SRA 20 
* Recycling 0 0 0 0 0 0 0 0 
Under 108 million won (1) 0 0 0 0 0 0 0 0 
108 million-i billion (2) 0 0 0 0 0 0 0 0 
1-10 billion won (3) 0 0 0 0 0 0 0 0 
Over 18 billion won (4) 0 0 0 0 0 0 0 0 
~ Electricity, gas 
& water supply 3 70 974 0 70 974 0 19 374 8149 1327 
Under 168 million won (1) 0 0 0 0 0 0 0 0 
108 million-i billion (2) 0 0 0 0 0 0 0 0 
1~18 billion won (9 0 0 0 0 0 0 0 0 
Over 18 billion won (4) | 70 974 0 70 974 0 19 374 8149 1327 
~ Construction eo 161580 3700 s«181219 0 1280% 41985 17 268 
Under 108 million won (1) 0 0 9 n A 0 A 
I-10 billion won = GD} 4g 708 0 1968 0 1016 3781 74 
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(Unit : million won) 
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costs Type of usage 
expenditures Capital expenditures 

-” aii “ - Total Goods | Process 

Education | Reagent | Others | Subtotal | Machinery} Land | Others relation | relation 
”70—C's«300si«iatiAC (iti SC(‘é‘i 50 39939 37690 2249 
0 0 0 0 0 0 0 0 0 0 
18 417 155 297 287 » 4 1 739 1 726 \4 
8 439 61 s«1816 803 467 46 4098 8©=_- 2279 1 819 
64 «= «o2183s«6S13—s—s«s0083—siCi«iL*GA 0 94102 39685 417 
an ™% 3167 «#862648 54 466 9761 679% «= 2985 
9 0 2 + % 0 0 151 151 0 
119 637 24 0C~<CSC«s‘TTC (sé 25 156 3901 3 592 309 
$25 622 965 1077 1017 29 32 4213 2 753 1 460 
25 64 124 678 400 0 278 1 495 299 1 196 
ry nn F<) ™ 316 #8©=62 648 84 486 976! 6 795 2 965 
9 0 2 * 5 0 0 151 151 0 
119 637 2 60O1S7?—s«1:188 25 156 3901 3592 309 

925 622 65 486107 ~«=©= 1017 29 92 4213 = -_2.753 1460 © 
Fa 64 124 678 400 0 278 1 495 299 1 196 
0 0 0 0 0 0 0 0 0 0 

0 0 0 0 0 0 0 0 0 0 

0 0 0 0 0 0 0 0 0 0 

C 0 0 0 0 0 0 0 0 0 

0 0 0 0 0 0 0 0 0 0 
seo; 0s 2688—s—i6MO)2=S1800)0=—s«s1188)= 13801 «= 96820 «= 70974 Ss 219 =: 2 754 
0 0 0 0 0 0 0 0 0 0 

0 0 0 0 0 0 0 0 0 0 

0 0 0 0 0 0 0 0 0 0 
5601 265 1640 51599 1188 19501 96820 #70974 8219 62754 
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Source of funds Type of 
Industry « size of R&D — 
size 
RaD Current 
capital performing | exsendi- ve Private | Foreign 
institute] tures private Subtotal | Labor cost | Technology 
—Transport, storage 
Under 100 million won (1) 0 0 0 0 0 0 0 0 
100 million-l billion (2) 0 0 0 0 0 0 0 0 
1-10 billion won (% 0 0 0 0 0 0 0 0 
Over 186 billion won (4) . 90 190 286 88 904 0 4 3il 21 589 189 
— Technical business 

service 113 57 35 220 134 0 OBA B 421 255 
Under 108 million won (1) 7 749 0 749 0 506 325 56 
108 million-1 billion (2) 6) 11 860 986 10874 0 8929 5 24 452 
1~18 billion won (3) 43 42 i 1274 4) 586 0 29 676 19 132 2047 
Over 18 billion won (4) 2 1925 0 1925 0 1243 680 0 
— Other indusiry 2 1925 0 14913 46m2 048 8572 1183 
Under 108 million won (1) 0 0 0 0 0 0 0 0 
108 million-1 billion (2) + 759 0 759 0 os) 272 | 
118 billion won " (9 - §117 0 $117 0 RRR 2.929 108 
Over 18 billion won (4) 8 13 388 0 9036 4%2 10 1M 5372 1 075 
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(Unit : million won) 









































costs Type of usage 
expenditures Capital expenditures 

rer " Total | Goods | Process 
Education | Reagent | Others | Subtotal | Machinery| Land | Others relation | relation 
2572 1736 18 257 4 679 21 926 23 464 489 90 190 3B 156 55 034 
0 0 0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 0 0 
2572 1796 18257 45879 21928 29464 489 90190 35156 550% 


12 54 58 244 179 40 25 749 697 52 
450 1 408 1335 2 930 2 064 651 195 11 860 8 2i1 3 648 
2 183 913 5 400 1318 10782 415 1 989 42 861 14 269 28 591 
12 100 451 682 482 0 200 1925 970 955 
317 1 083 3204 4907 4373 308 226 19 265 10 698 8 567 
0 0 0 0 0 0 0 0 0 0 

13 v 48 390 382 l 7 759 759 0 
60 279 482 1 262 1 164 57 4l 5117 3 298 1 820 
243 770 2674 3 255 2 826 250 178 13 388 6 641 6 747 
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Type of Costs and Usage (Companies: 1991) 


Table 2-27. R&D Expenditures by Industry, Size of Sales, Source of Funds, 



































Source of funds Type of 
Industry « size of R&aD oa 
. 0 
sales pertorming| ey rendi-|Cove’ ned | Private | Foreign = 
inetitute| tures private Subtotal | Labar cost | Technology 
Total 1943 2905505 63328 287700 $2277 1986728 939041 92 982 
Under 168 million won (1) 21 6 101 554 5 548 0 2902 1517 123 
100 million-t billion (2) 133 19 589 1975 17 535 79 12771 6 a2 375 
1-18 billion won = (3) 740 §©=142. 955 8604 194351 0 977% §3 027 4201 
Over 18 billion won (4) 1049 279699 72195 2719606 5148 1853317 877676 88 283 
Agr. forestry & fisheries 10 8 382 200 7 182 0 5 76 3738 5 
Under 108 million won (1) 0 0 0 0 0 0 0 0 
100 million-~t billion (2) l 73 0 73 0 & 62 4 
1-18 billion won (3) l 2103 342 1 762 0 1073 645 0 
Over 18 billion won (4) 8 6205 § K47 0 4643 3032 l 
Mining » 4085 32 4063 0 3986 2568 50 
Under 168 million won (1) 0 0 0 0 0 0 0 0 
100 million~t billion (2) 0 0 0 0 0 0 0 0 
1-18 billion won —s-((3) 1 150 0 150 0 150 12 - 0 
Over 10 billion won (4) 7 9945 92 $913 0 $ 806 2557 50 
Manufacturing 1718 253370 #79180 2453651 875 1710513 827017 70 437 
Under 188 million won (1) 17 5 305 554 4752 0 2 4 1232 65 
100 million~i billion (2) 108 15 763 1706 13 978 79 9 874 4979 259 
1-18 billion won (3) 680 125374 6795 118579 0 85582 45 975 3625 
Over 10 billion won (4) 913 2387263 70125 2316342 796 1612674 774832 66 487 
—Food, beverages 
& tobacco 118 = 78721 302 078418 0 877 29156 1981 
Under 108 million won (1) 0 0 0 0 0 0 0 0 
100 million-1 billion (2) 2 25 0 25 0 25 21 0 
1-18 billion won (3) 23 1380 0 1 380 0 1 198 852 hs} 
Over 10 billion won (4) 77 316 92 8677014 0 47514 28 281 1 923 
“Food & beverages 115 76596 32 76204 0 #673 204 1981 
Under 108 million won (1) 0 0 0 0 0 0 0 0 
100 million=1 billion (2) 2 25 0 25 0 25 21 0 
1-10 billion won (3) 21 1101 0 1101 0 980 739 .*,) 
Over 18 billion won (4) 92 75 470 302 75 168 0 45 668 28 281 1923 
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(Unit : million won) 
costs Type of usage 








Total Goods | Process 
Education | Reagent | Others | Subtotal | Machinery| Land | Others relation | relation 






































cad WH 1 686 2567 764 1 509 324 8 382 6 276 2 108 
0 0 0 0 0 0 0 0 0 0 
0 l 8 4 2 0 2 73 53 20 
12 68 348 1 080 202 638 190 2 103 2 103 0 
22 41 1 46 1 563 560 871 132 6 205 4119 2 086 
%” 334 973 140 116 15 9 4095 1 845 2 250 
0 0 0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 0 
0 0 138 0 0 0 0 150 150 6 
%” 834 835 140 116 15 9 3945 1 695 2 250 


30681 48=6 43908640 337114 2S 823182 044 1S HS 47447 2533705 2139309 304397 
61 372 654 2921 2 104 760 58 5 305 4316 990 
292 2 934 1 409 5 889 4 558 1 165 166 15 763 12 896 2 867 
2770 23 912 930 39793) 81520 6 960 2313 125374 106084 19 290 
41957 403646 325752 774589 593259 136420 44910 2387263 2016013 371250 


0 0 0 0 0 0 0 0 0 0 
j 3 l 0 0 0 0 25 18 7 
25 163 100 182 167 3 12 1 380 1 103 276 


0 0 0 0 0 0 0 0 0 0 
] 3 l 0 0 0 0 25 18 7 
21 81 81 121 il 3 7 1 101 912 189 


1719 6 &43 6902 29802 9202 19260 141 75 470 54 892 20 578 
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[Table 2-27. Continued] 









































Source of funds Type of 
Industry : size of RaD — 
sales performing om Govern | Private | Foreign oo 
institute| tures | private ! Subtotal | Labor cost | Technology 
* Tobacco 3 0.2124 0 212% 0 2064 113 0 
Under 108 million won (1) 0 0 0 0 0 0 0 0 
100 million~1 billion (2) ¢ 0 0 0 0 0 0 0 
1~18 billion won (9 2 279 0 279 0 218 113 0 
Over 18 billion won (4) l 186 0 1846 0 1 B46 0 0 
— Textile, wearing 
apparel & leather 0 9768 225 486. 97 S63 0 62922 32 986 2010 
Under 100 million won (1) 0 0 0 0 0 0 0 0 
168 million-1 billion (2) l 90 0 90 0 67 * 7 
1-18 billion won (9 12 1% 703 0 695 436 2 
‘Over 16 billion won (4) 67 98 839 2.069 96 770 0 62 160 32 512 1973 
Textile 58 a ae 1979 68 865 0 58 208 0 4% 1918 
Under 108 million won (1) 0 0 0 0 0 0 0 0 
108 million=1 billion (2) 1 I) 0 90 0 67 &') “ 
1«18 billion won (9 8 575 60 515 0 432 320 21 
Over 10 billion won (4) 49 91 179 1919 88 260 0 57 709 90 067 | 888 
e Wearing apparel & fur 5 831 % 73 0 621 Kt) 14 
Under 168 million won (1) 0 0 0 0 0 0 0 0 
108 million-1 billion (2) 0 0 0 0 0 0 0 0 
1~18 billion won (3) 2 147 76 71 0 147 k) 5 
Over 18 billion won (4) 3 684 0 684 0 474 264 9 
e Leather, bags, saddlery 
& footwear 17 7083 150 6943 0 4083 237 78 
Under 108 million won (1) 0 0 0 0 0 0 0 0 
108 million-1 billion (2) 0 0 0 0 0 0 0 0 
1~18 billion won (3) 2 117 0 117 0 117 76 2 
Over 18 billion won (4) 15 6976 1590 6 826 0 3978 2 180 76 
~ Wood, pulp, paper 
& publishing B 11 492 140 11 62 0 9628 5310 1258 
Under 108 million won (1) 0 0 0 0 0 0 0 0 
100 million-1 billion (2) 0 0 0 0 0 0 0 0 
118 billion won (3) 3 729 140 589 0 350 251 10 
Over 18 billion won (4) 22 10 763 0 10 763 0 9279 5 060 1 248 
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(Unit : million won) 









































costs Type of usage 
expenditures Capita] expenditures 

: Total Goods | Process 

Education | Reagent | Others | Subtotal | Machinery] Land | Others relation | relation 
s 1927 19 61 % 0 6 2124 192 1933 

0 0 0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 0 0 

4 81 19 61 56 0 5 279 192 87 

0 1 846 0 0 0 0 0 1 846 0 1 846 
1463 «=—'19675)—'s—«éa12Se80 88K 28 6614 3737 99768 79 458 20 310 
0 0 0 0 0 0 0 0 0 0 
il 7 2 23 23 0 0 90 90 0 
17 186 27 144 113 21 . 839 698 141 
1455 13681 125388 36679 26358 6 593 3728 98839 78 670 20 169 
1243 «= s«12711C'i«~NN— (<GsC8Si(isié8 6 244 3710 91844 74607 17 237 
0 0 0 0 0 0 0 0 0 0 
il 7 2 23 0 0 90 90 0 
17 50 2 143 118 21 q 575 468 107 
1215 12 654 11 685 $3 469 23 545 6 223 3701 91 179 74 049 17130 
17 203 83 210 210 0 0 831 631 0 
0 0 0 0 0 0 0 0 0 0 

0 0 0 0 0 0 0 0 0 0 

0 100 a 0 0 0 0 147 147 0 
17 108 80 210 210 0 0 684 684 0 
961 574 3000 2603 370 27 7 083 4020 3073 
0 0 0 0 0 0 0 0 0 0 

0 0 0 0 0 0 0 0 0 0 

0 37 | 0 0 0 0 117 rk) Mu 
924 573 $ 000 2 603 370 27 6 976 3937 3 039 
977 oa 1 863 1 495 320 48 11 492 6174 3317 
0 0 0 0 0 0 0 0 0 0 

0 0 0 0 0 0 0 0 0 0 

6 25 5A $79 65 314 0 729 523 206 
222 952 1797 1 484 1 431 . 48 10 763 7651 3112 
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[Table 2-27. Continued] 






































Source of funds Type of 
Industry : size of R&aD _ 
* size 
R&D |Govern- Current 
sales performing expendi-|ment and Private | Foreign 
institute} tures [private Subtotal | Labor cost | Technology 
* Wood (products) 
except furniture 4 eS 0 (..) 0 574 280 7 
Under 108 million won (1) 0. 0 0 0 0 0 0 0 
108 nillion-i billion (2) 0 0 0 0 0 0 0 0 
1-18 billion won (3) l 56 0 56 0 22 21 0 
Over 18 billion won (4) 3° 600 0 600 0 562 268 7 
¢ Pulp, paper & 
paper products 4 3=—- 6 185 0 616 0 8141 2527 1159 
Under 10@ million won (1) 0 0 0 0 0 0 0 0 
100 million~1 billion (2) 0 0 0 0 0 0 0 0 
118 billion won —- (3) 1 70 0 70 0 55 30 5 
Over 18 billion won (4)} 43 6095 0 605 0 5 086 2497 1148 
¢ Publishing, printing &repro- 
duction of recorded media 7 467i 140 4531 0 3913 2494 8 
Under 188 million won (1) 0 0 0 0 0 0 0 0 
100 million-l billion (2) 0 0 0 0 0 0 0 dg 
1-18 billion won —-(3) 1 603 140 463 0 273 200 5 
Over 16 billion won (4) f 4068 0 4068 0 3640 2 204 93 
—Chemical products 79 «1130S 4H 3% 462857) s«18617,——i(iti«é938 
Under 188 million won (1) 0 0 0 0 0 0 0 0 
100 million billion (2) 14 1 B46 120 1726 0 1271 600 19 
1-18 billion wn (3) 160 21 759 537 21222 0 14723 9641 570 
Over 18 billion son (4)/ 295 947558 4113 3409 % 21053 118376 8792 
o Coke, refined petroleum 
products and nuclear fuel 13 002 108 0fCi(ité 288 0 19 184 11572 645 
Under 10@ million won (1) 0 0 0 0 0 0 0 0 
100 million~1 billion (2) l 209 0 209 0 209 40 ] 
1~18 billion won (3) 1 100 0 100 0 80 50 5 
Over 10 billion won (4) ll 399713 186 30 527 0 18 AG4 1) 482 
Chemicals & chemical 
= 2830044 58600 3% «1680841027158 
Under 100 million won (1) 0 0 0 0 0 0 0 0 
100 aillion-1 billion (2) 10 993 0 993 0 570 9 18 
1-18 billion won = (3)} 19417995 637 «17398 0 1248 8379 403 
Over 18 billion won (4) 158 ___ 244075 3801 202% 3 ©= «155107 93 967 4 462 
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(Unit : million won) 












































costs Type of usage 
expenditures Capital expenditures 

. wae Total | Goods | Process 
Education | Reagent.\| Others | Subtotal | Machinery} Land | Others relation | relation 
10 17 951 81 67 14 0 oa 489 168 

0 0 0 0 0 0 0 0 0 0 

0 0 0 0 0 0 0 0 0 0 

1 0 0 % 20 14 0 56 0 - 

9 17 251 47 47 0 0 600 499 111 
178 739 544 1024 1014 + ‘ 6 165 3628 2337 
0 0 0 } 0 0 0 0 0 0 

0 0 0 0 0 0 0 0 0 0 

0 10 10 15 15 0 0 70 70 0 
178 729 534 1009 999 5 5 6 095 3 758 2 337 
r,) 221 1 060 758 4i4 301 43 4671 3687 814 

0 0 0 0 0 0 0 0 0 0 

0 0 0 0 0 0 0 0 0 0 

4 15 48 930 30 300 0 603 453 150 

35 206 1012 428 384 1 43 4.068 3 404 664 
4718 33971 49051 144628 90907 467834 5005 371163 205463 65680 
0 0 0 0 0 0 0 0 0 0 
aE rt) 131 575 520 + 50 1 846 1673 173 
510 2 688 1314 7037 5 448 912 677 «=: 21759 +«=s-: 16. 962 4797 
4143 30827 48406 137015 8490 46917 5158 347558 20688 60710 
352 1 406 $206 2639 10013 10816 10 0022 029=- 27884 12 138 
0 0 0 0 0 0 0 6 0 0 

0 155 13 0 0 0 0 209 209 0 

5 20 0 20 20 0 0 100 100 0 
347 1 231 5195 20819 9993 10816 10 99713 27574 12198 
3270 26989 30227 94920 65103 26385 3432 263004 215201 47604 
0 0 0 0 0 0 0 0 0 0 

17 141 25 424 405 . 14 993 871 122 
401 2113 1111 5 527 4 264 aR 308 17995 19619 4117 
2852 24735 29091 88969 6043 25515 $020 244075 200510 43565 
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[Table 2-27. Continued] 









































Source of funds Type of 
Industry : size of R&aD bre 
y* size C 
sales performing wae . i- ae Private | Foreign _ 
institute} tures [private Subtotal | Labor cost | Technology 
+ Rubber & plastic 
products 74 68 137 26 67 891 0 39 269 14330 383 
Under 108 million won (1) 0 0 0 0 0 0 0 0 
100 million=l billion (2) 3 643 120 523 0 492 191 0 
1«18 billion won (3) 3% 3724 0 3724 0 22% 1212 162 
Over 18 billion won (4) 3% 63 770 126 63 644 0 36 542 12 927 3601 
— Non-metallic 
mineral products 5 49151 1473-47 678 0 282 15288 981 
Under 100 million won (1) 0 0 0 0 0 0 0 0 
108 million-1 billion (2) 3 278 0 278 0 211 % 2 
1~18 billion won (3) 19 2046 0 2 046 0 1417 924 20 
Over 18 billion won (4) 3 46 827 1473 45 354 0 25 194 14 268 
—Basic metal industries 71 53 770 733 §2 978 0 38 039 19 645 3400 
Under 168 million won (1) 0 0 0 0 0 0 0 0 
108 million«1 billion (2) 0 0 0 0 0 0 0 0 
1-18 billion won (3) 19 3677 542 31¢ 0 2017 957 192 
Over 1@ billion won (4) §2 50 004 250 49 843 0 36 022 18 688 3208 
— Fabricated metal products, 
mach. & equip. 832 1270374 exS5 12079 839 925072 438 571 47 
Under 10@ million won (1) 17 5 305 554 4752 0 2 34 1 232 6 
100 million-1 billion (2) & 11 281 1 586 9615 79 7 708 3816 198 
1 18 billion won (| (386 80970 5346 75624 0 58559 2905 23% 
Over 18 billion won (4) 336 «= 1:172.818 58820 1113238 760 4856422 486 404.219 44 903 
«Fabricated metal products 
except mach. & equip. 121 26 489 4B 26 020 0 17 064 9 306 560 
Under 10@ million won (1) 1 105 0 105 0 101 53 3 
108 million-1 billion (2) 10 565 90 474 0 354 219 5 
1-18 billion won —-(3) 53 6 941 190 6751 0 5 107 2419 201 
Over 18 billion won (4) 57 18 878 19a 18 690 0 11 473 6 604 381 
+ Machinery & equip. N.E.C. 2 861 28 9424 161542 2002 s«121 066 57514 2050 
Under 10@ million won (1) 4 1 623 281 1342 0 915 375 4 
10@ million-1 billion (2) 23 2 324 ME 1978 0 1 689 700 42 
118 billion won (3) 110 15,988 821 15 167 0 13218 5 586 365 
Over 18 billion won (4) 8 145291 1976 143055 260 4106624 50 855 1 648 
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(Unit : million won) 
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costs Type of usage 
expenditures Capital expenditures 

ne ” —— Goods | Process 
Education | Reagent | Others | Subtotal | Machinery| Land | Others relation | relation 
105 5576 14416 28868 15792 10604 #2442 68137 62399 5 738 
0 0 0 0 0 0 0 0 0 0 
48 160 151 115 0 36 643 592 5] 
104 554 203 1 489 1 163 47 279 3724 3044 680 
943 4861 14 120 27 228 14513 10 587 2 127 63 770 58 763 5 007 
301 4506 5 654 22 328 17 292 3 768 1 269 49 151 35 702 13 449 
0 0 0 0 0 0 0 0 0 0 
9 67 12 67 65 0 2 278 49 
26 368 79 629 553 0 76 2 046 1 568 478 
357 4073 5 563 21 633 16 674 3 768 1 191 46 827 33 904 12 923 
45 6 032 4707 15 731 11312 2 408 2012 53 770 32 246 21 525 
0 0 0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 0 0 
70 561 237 1 660 1391 163 105 3677 2 957 719 
4 185 § 471 4470 14072 9 921 2 245 1 906 50 094 29 288 20 805 
26 321 247414 163271 3503 35249 27 823 12231 1270374 1047 495 222 880 
61 372 654 2921 2 104 760 58 5 305 4316 990 
169 2 386 1 140 3575 3 060 397 a) 11 261 8 643 2 638 
1 850 18 399 6 676 22 411 18 145 3010 1 257 80 970 69 512 11 459 
26 241 226257 154801 316395 281 921 23 656 10818 1172818 #965025 207 793 
749 3674 263% 9 455 8 550 324 580 26 489 20 224 6 264 
0 27 18 . 4 0 0 105 105 0 
7 76 47 211 139 71 l 565 459 106 
157 1 749 580 1 834 1771 24 38 6 941 5 461 1 480 
585 1 822 1 990 7 406 6 636 229 541 18 878 14 200 4678 
27394 39 241 19 459 44 160 27 $37 13 954 2 269 165 226 144 422 20 805 
ll 182 Ma 708 322 365 21 1 623 1 558 65 
44 715 189 635 607 6 22 2 324 1 761 563 
446 §717 1 105 2770 2 544 91 136 15 988 13 863 2 125 
£293 __ 32.627 1782) 40047 _ 24.464 13. 493 2090 45 29) 127 239 B82 
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Source of funds Type of 

Industry : size of R&D rvs 
sales performing dae Govern: | Private | Foreign — 
institute! tures private Subtotal | Labor cost | Technology 

, ea -- 6 68 i140 42 0 sso wo 8628 
Under 100 million won (1) ‘ 699 180 450 0 612 330 M4 
100 million=1 billion (2) 5 389 110 279 0 se 167 ‘ 
1-18 billion won = (9) % 10 682 276 10 606 0 85% 4920 917 
Over 18 billion won (4) 21 54 922 Bas 54 078 0 44 557 20510 | 580 

* Electrical mach. & 

Apparatus N. E.C. 161 67 35 2760 64 023 “4974 Bx 1147 
Under 108 million won (1) 2 4h 0 au 0 158 4 
108 million-i nS A (2) 19 2 499 9 234 52 1 983 1137 “4 
1-18 billion won & 16 371 1 657 14715 0 11 25 6008 189 
Over 18 billion won : @ 48 082 1011 4 521 500 31 475 18 036 910 

» Radio, lelevision & communi 

calion equip, & apparalus 1 48= 91886 56347 4868 460 0 708 mess -40 FO 
Under 108 million won (1) 6 2 504 93 2411 0 626 07 4) 
100 million~1 billion (2) il 3 288 563 272 0 1 581 801 46 
1-10 billion won (3) 78 21 565 1 625 19 940 0 14 063 7S 473 
Over 18 billion won (4) 3S 864 4066 86868 4B 0 oa? wi 15i 40 18 

© Medical, precsion, oplical iasire- 

mee 8 vakh od dk 74 2B 6A? 1 686 %7233 2 21 030 10 662 4B 
Under 168 million won (1) 0 0 0 0 0 0 0 0 
100 million-1 billion (2) 15 2217 365 1 806 27 1 797 792 56 
1-10 billion won (9 0 9223 778 8 446 0 6 367 3077 18 
Over 18 billion won (4) & 17 206 TH 16 472 0 12 666 6 983 18 
~ Transport equip. 

(except mach. & equip) 12 S805 238 586547 0 36163 154 308 3064 
Under 168 million won (1) 0 0 0 0 0 0 0 0 
108 million-1 billion (2) 3 | 836 0 | 836 0 266 220 6 
1~18 billion won (3 32 12 632 93 12 539 0 5 530 2974 376 
Over 18 billion won (4) 8? 575037 2865 572172 0 30%7 = 151112 2673 

° Molor vehicle & traders 104 46849568 196) 547605 0 337870 196680 2871 
Under 108 million won (1) 0 0 0 0 0 0 0 0 
100 million=1 billion (2) 1 = 1518 0 1518 0 86 60 3 
1-18 billion wn (3) 29 11 963 16 11947 0 5 009 2531 967 
Over 18 billion won (4) 7  §96085 1945 534141 0 332775 14088 2501 
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(Unit : million won) 















































1 16) 
9 738 
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costs Type of usage 
expenditures Capital expenditures 
. 5 Total Goods | Process 
Education | Reagent | Others | Subtotal | Machinery} Land | Others relation | relation 
1 798 10 412 13 229 12 931 11 478 784 671 66 832 59 446 7 386 
“ 102 48 127 127 0 0 639 639 0 
2 92 37 87 81 0 6 389 386 | 
218 1 160 1314 2 352 1 643 355 354 10 682 9974 90H 
1 569 9 058 11 631 10 365 9 625 429 310 54 922 48 446 6 476 
1442 11 002 6 043 22 3%62 16 144 3963 225 67 335 57 644 9 691 
5 1 52 204 171 32 l 434 4% 0 
Kt) 594 179 515 489 12 14 2 499 2 288 211 
336 3273 1 478 5 088 3 584 1 186 316 16 371 14 355 2016 
1071 7 124 4334 16 556 11 899 2723 19% 48 032 40 568 7 464 
20 883 176892 119000 248777 236034 6716 6 025 915 645 742718 173 127: 
36 51 191 1 878 1 479 % 2 504 1 579 925 
58 355 322 1 706 1375 304 28 3 288 2 024 1 263 
471 4399 1 415 7512 6 765 218 2) 565 18 180 3 385 
20328 172088 (117072 #£=.237681 226415 5 523 5743 668489 720 934 167 554 
645 6193 yet | 7617 5 107 2 068 421 28 647 73 040 § 607 
0 0 0 0 0 0 0 0 0 0 
29 553 367 421 388 5 27 2217 1 725 493 
221 2 101 784 2 857 1 837 824 195 9 223 7 679 1 545 
396 3 599 1 754 4340 2 881 1 259 200 17 206 13 637 3 569 
3 46) 113 911 91432 223342 165 673 37 221 20 448 589 505 567 942 21 563 
0 0 0 0 0 0 0 0 0 0 
17 8 15 1 570 827 743 0 1 836 1 836 0 
231 1215 735 7 101 4393 2531 177 12 632 11 614 1018 
$218 112687 90682 214671 160 452 33 947 20 271 575 037 554 492 20 546 
2714 110 902 84704 211686 155714 35 584 20 398 549 566 $30 252 19314 
0 0 0 0 0 0 0 0 0 0 
5 3 15 1 432 689 743 0 1518 1 518 0 
6 954 10 959 
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Source of funds Type of 
Industry : size of R&D pes 
y ‘ 
sales performing pM Govern | Private | Foreign Caren 
inetitute| tures | private Subtotal | Labor cost | Technology 
Other transport equip. 18 39 939 GOR 38 94) 0 28 294 17626 184 
Under 10@ million won (1) 0 0 0 0 0 0 0 0 
100 million=1 billion (2) 2 918 0 318 0 180 160 3 
1-18 billion won (3) 3 669 7 592 0 522 442 9 
Over 18 billion won (4)| 13 36962 91 2B0si 0 27502 17083 172 
—Manufacturing N.E.C. % 9 761 232 9 529 0 6583 314 877 
Under 168 million won (1) 0 0 0 0 0 0 0 0 
100 million=l billion (2) 2 407 0 407 0 327 190 ] 
1~18 billion won (9) 16 13 0 1M3 0 1 092 42 
Over 10 billion won (4)| 18 8010 7779 0 5174 2316 
Furniture & 
manufacturing N.E.C. x] 9 761 232 9529 0 6593 314 877 
Under 100 million won (1) 0 0 0 0 0 0 0 0 
100 million=1 billion (2) 2 407 0 407 0 327 190 ] 
1~18 billion won ; 6 143 0 1343 0 | 092 635 42 
Over 18 billion won (4) 18 8010 232 7779 0 5174 2316 835 
» Recycling 0 0 0 0 0 0 0 0 
Under 108 million won (1) 0 0 0 0 0 0 0 0 
100 million=1 billion (2) 0 0 0 0 0 0 0 0 
1-18 billion won” (3| 0 0 0 0 0 0 0 0 
Over 18 billion won (4) 0 0 0 0 0 0 0 0 
~ Electricity, gas 
& water supply 3 70 974 0 70 974 0 19 374 6149 1327 
Under 108 million won (1) 0 0 0 0 0 0 0 0 
108 million~1 billion (2) 0 0 0 0 0 0 0 0 
1-10 billion won  (9}| 0 0 0 0 0 0 0 0 
Over 18 billion won (4) 3 70 974 0 70 974 0 19 374 8 149 1 327 
~ Construction 67 181 580 370 = s:181 219 0 12807 4) 985 17 266 
Under 168 million won (1) 0 0 0 0 0 0 0 
108 million=1 billion (2) U 0 0 0 0 0 0 0 
1-18 billion won ” (3) 0 0 0 0 0 0 0 0 
Over 10 billion won (4) 67 =: 181 589 370 =—s« 181219 0 128 076 41 985 17 266 
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(Unit : million won) 












































costs Type of usage 
expenditures Capita) expenditures 

ie : 4 Total Goods | Process 
Education | Reagent | Others | Subtotal | Machinery} Land | Others relation | relation 
747 3008 672% 861648 9 959 1637 50 39939 37690 2249 
0 0 0 0 0 0 0 0 0 0 
12 5 0 138 138 0 0 318 318 0 
3 54 14 147 137 h 4 669 655 14 
733 2949 6714s «11: 981 9 684 1 631 46 98952 %6717 2 236 
478 1323 74 3 167 2648 54 466 9 761 6 795 2 965 
0 0 0 0 0 0 0 0 0 0 
21 6 110 80 “4 20 16 407 407 0 
35 908 73 250 245 5 0 1343 1 146 197 
422 1009 592 2 837 2 359 29 449 8010 5 242 2 768 
478 1323 774 3167 2 648 54 466 9761 6 795 2 965 
0 0 0 0 0 0 0 0 0 0 
21 . 110 80 44 20 16 407 407 0 
35 ae 73 250 245 5 0 1343 1146 197 
422 1 009 592 2837 2 359 29 449 8010 5 242 2 768 
0 0 0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 0 0 
5 601 2 658 1640 51599 1188 139591 36820 70974 8219 62 754 
0 0 0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 0 0 
5 601 2 658 1640 51599 1188 19501 36820 70974 8219 62 754 
2104 2416 225 j%$S3512 247 20939 3166 181589 42455 139133 

0 0 0 

0 0 0 

0 0 0 


126 
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Source of funds Type of 
Industry : size of RaD = 
y size 0 
RaD » Current 
sales performing | expendi- are and | Private | Foreign 
institute] tures | private Subtotal | Labor cost | Technology 
—Transport, storage 
& communications 7 90 190 286 89 904 0 4311 21 589 159 
Under 100 million won (1) 0 0 0 0 0 0 0 0 
108 million-~i billion (2) 0 0 0 0 0 0 0 0 
118 billion won (3) 0 0 0 0 0 0 0 0 
Over 18 billion won (4) 4 90 190 286 88 904 0 4311 21 580 159 
— Technical business 
service 13 57 35 22700 08=— $134 0 0% 7 421 255 
Under 100 million won (1) 4 796 0 796 0 519 285 Bs} 
108 million=1 billion (2) 22 3 635 769 366 0 2717 1717 109 
1~18 billion wn —s (3) 5 14 700 1 468 13 232 0 10 655 6 165 576 
Over 18 billion won (4) 31 38 265 524 =: 7 741 0 26463 17 254 1813 
— Other industry 0» 1925 0 4919 432 14358 8572 1183 
Under 108 million won (1) 0 0 0 0 0 0 0 0 
10@ million~1 billion (2) 2 119 0 119 0 il 3 
1-18 billion won (3) 2 0 0 278 230 Cc 
Over 16 billion won (4) 16 18518 0 14 166 4352 13 969 8279 1 180 
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(Unit : million won) 









































costs Type of usage 
expenditures Capital expenditures 

' Total | Goods | Process 

Education | Reagent | Others | Subtotal | Machinery] Land | Others relation | relation 
2572 1738 16257 468670 21928 23464 469 «= 0190 s35158 2S ss 55 034 
0 0 0 0 0 0 0 0 0 0 

0 0 0 0 0 0 0 0 0 0 

0 0 0 0 0 0 0 0 0 0 
2572 1796 18257 45879 21926 23464 489 90190 35156 55 034 
2 658 2475 7244 17041 13527 1 106 2409 «= 57305——ih 1B (ts: 
0 % 140 278 198 40 40 796 779 17 
131 378 382 918 763 66 89 3 635 3146 488 


317 1 063 3 204 4907 4373 308 226 19 265 10 698 8 567 
0 0 0 0 0 0 0 0 0 0 
6 te 5 8 6 l l 119 119 0 
7 4 37 350 350 0 0 628 0 

te 1045 3 162 4549 4017 307 225 18 518 9 952 8 567 
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Table 2-28. R&D Expenditures by Industry, Size of Researchers, Source of 
Funds, Type of Costs and Usage (Companies: 1991) 



































Source of funds Type of 
Industry : size of R&D bow 
us 7 
researchers [performing gioendi-|Ceve tng | Private | Foreign — 
institute! tures private Subtotal | Labor cost | Technology 
Total 1943 2905505 63328 287700 $27 198877 930041 9982 
Under 9 people (1) 709 «= 215 2258 81490 627 489502 4 8=_«-27 917 2548 
10-49 people (2) 1018 579557 17145 S620 M8 86375014 «= (188085 —Sti«é9'G 1G 
50-99 people (3) 116 ©. 254.708 4411 250291 0 166200 687467 9 990 
Over 100 people (4) 100 2047121  S0515 198025 4362 1965933 639822 a8 
Agriculture, 
forestry & fisheries 10 6 382 1200 7182 0 5785 3739 5 
Under 9 people (1) 3 308 0 303 0 191 1 
10-49 people (2) 4 1328 0 1 926 0 1007 644 4 
50-99 people (3) 2 4649 858 3791 0 3.472 2.260 0 
Over 100 people (4) 1 2108 342 1 762 0 1073 645 0 
Mining 8 4085 32 4083 0 cy. 2569 50 
Under 9 people (1) 2 257 0 297 0 253 62 29 
10-49 people (2) 5 2750 0 2750 0 2 654 1 859 14 
50-99 people (3) 1 1048 32 1016 0 1 048 648 oe 
Over 100 people (4) 0 0 0 0 0 0 0 0 
Manufacturing 1718 2533705 79180 2469661 675 #1710513 «6627017 =: 0437 
Under 9people (1) 654 74 126 2.008 71 580 527 0s_s« 1 6S 26 252 2039 
10-49 people (2) 879 495422 15695 419379 48 027774 sa9078~—Ss«éd1: 709 
50-99 people (3) 9 @61717%% 3126 6168629 0 11230 63 880 5023 
Over 100 people (4) 88 1862404 58351 1794063 0 1268499 587797 51688 
Food, beverages 
& tobacco 118 ©7872 32 4860-78418 0 46737 2184 1981 
Under 9 people (1) 45 5 481 0 5 481 0 4874 1 980 121 
10-49 people (2) 54 ts«éBAT6 79 18397 0 13995 9243 AE 
50-99 people (3) 19 148 0 1468 0 11180 6719 he 
Over 100 people (4) 6 9915 39 692 0 1068 11212 Coa 
*Food & beverages 115 76598 2 48676204 0 #673 204 1981 
Under 9 people (1) 42 9957 0 9.357 0 2811 | 868 121 
10-49 people (2) 54 —s«18 476 79 «©=—s-: 18 307 0 1999 9243 ASE 
50-99 people (3) 19 «= 148 0 14868 0 1118 6719 ws 
Over 100 people (4) 6 939915 99 692 0 1866 11212 950 




















(Unit : million won) 









































costs Type of usage 
expendi Capital expenditures 

reste Total | Goods | Process 
Education | Reagent | Others | Subtotal | Machinery| Land | Others relation | relation 
78305 462676 300634 998867 701740 206237 90890 2965595 2268106 697489 
2625 16457 8155 24713 21799 1819 1095 84215 63203 21012 
27807 80986 58483 204544 140888 48058 15598 579557 389927 189631 
92900 94356 25177 88422 51492 31415 5515 254702 158352 96349 
36584 330877 301 820 681188 487562 124944 68683 2047121 1656624 390 497 
u WH 1 666 2597 764 1508 324 8 382 6 276 2106 
2 13 26 71 69 l 1 303 298 5 
il 18 331 319 317 0 2 1 326 801 525 
10 ll 1 191 1177 176 870 131 4649 3073 1 576 
12 68 MB «1030 202 638 190 2103 2103 0 
Kt] 334 973 140 116 15 7 4095 1 845 2 250 
i) 10 143 44 24 15 5 297 260 37 
12 156 614 96 92 0 + 2 750 537 2213 
4 168 217 0 0 0 0 1 048 1 048 0 
0 0 0 0 0 0 0 0 0 0 
45 061 490864 337114 823192 630440 14536 47447 2533705 2139309 394 397 
1 955 15 377 6 262 22 241 19 487 1 703 1 052 74 126 59 511 14615 
12 402 65 391 39160 157682 113 896 32 467 11 319 435 422 344 670 90 752 
3720 24 058 15 698 59 365 43 682 11 640 4042 171 754 130 597 41 157 
27004 326038 275994 583905 459375 99494 31035 1852404 1604530 247873 
1745 8 64 7003 29 984 9 369 19 263 1382 78 721 56 014 22 707 
47 2 180 546 607 557 24 26 5 481 3 263 2218 
529 1 727 1 841 4 481 2120 1715 646 18 476 15 303 3172 
465 1370 2271 3 669 2 988 556 125 14 848 11 385 3 463 
704 3578 2345 21 227 3 704 16 968 556 39 915 26 062 13 853 
1740 6 928 6 984 29 $23 9313 19.263 1347 76 596 55 822 20 774 
43 527 546 502 24 21 3 357 3072 285 
1 727 | B4! 4481 2 120 1715 646 18 476 15 303 3172 
465 1 370 2271 3 669 2 988 556 125 14 848 11 385 3 463 
704 3 578 2 345 21 227 3704 16 968 556 39 915 26 062 13 853 
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[Table 2-28. Continued] 






































Source of funds Type of 
Industry - size of R&D — 
y . 
R&D | Govern- Current 
researchers performing expendi-|ment and Private | Foreign 
institute} tures |private Subtotal | Labor cost | Technology 
e Tobacco 3 2124 0 2124 0 2064 113 0 
Under 9 people (1) 3 2 124 0 2 124 0 2 064 113 0 
Over 100 people (4) 0 0 0 0 0 0 0 0 
"gear Gn te ther| 9 S768 2206 97569 0 @9 29 2010 
Under 9 people (1) 29 17 0 174 0 1433 1 & 
10-49 people (2) 38 18 193 420 17772 0 10 224 5 504 269 
50-99 people (9) 5 11 556 649 10 908 0 5 473 2280 130 
Over 100 people (4) 8 25 1138 = «67 149 0 4578 24 261 1 528 
° Textile 58 91 844 1979 89 865 0 58 208 3 426 1918 
Under 9 people (1) 21 1 424 0 1424 0 1123 686 77 
10-49 people (2) 2 15 024 5 14 679 0 7 908 3926 183 
50-99 people (3) 3 7112 499 6613 0 334 1 582 190 
Over 100 people (4) 8 682 1136 67 149 0 4578 24 261 1 528 
© Wearing apparel & fw 5 831 76 75 0 621 K 4) 14 
Under 9 people (1) 2 93 0 a 0 $3 70 ’ 
10-49 people (2) 3 738 76 662 0 528 233 10 
50-99 people (3) 0 0 0 0 0 0 0 0 
Over 100 people (4) 0 0 0 0 0 0 0 0 
e Leather, bags, saddiery 
& footwear 17 7033 150 6943 0 4083 237 78 
Under 9 people (1) 6. 217 0 217 0 217 % 2 
10-49 people (2) 9 2431 0 2431 0 1 787 14% 76 
50-99 people (3) 2 4445 150 4295 0 2 069 728 0 
Over 100 people (4) 0 0 0 0 0 9 0 0 
” Wood, pulp, paper & 
publishing SB 149 “0 01982 0 96% 5310 | 258 
Under S people (1) 4 567 0 567 0 he 328 28 
10-49 people (2) 14 3803 140 3 663 0 2875 | 964 51 
50-99 people (3) 1 $507 0 3507 0 3027 1.084 1093 
Over 100 people (4) 1 3615 0 3615 0 3242 1 934 86 
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(Unit : million won) 









































costs Type of usage 
expenditures Capita) expenditures 

. . . Total | Goods | Process 
Education | Reagent | Others | Subtotal | Machinery| Land | Others relation | relation 
4 1927 19 61 56 0 § 2124 192 1933 
4 1 927 19 61 56 0 5 2 124 192 1 933 
0 0 0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 0 0 
1 463 13 875 12 568 36 846 26 494 6614 3737 99 768 79 458 20 310 
54 379 64 302 271 22 “ 1734 1390 345 
255 2 981 1126 7 968 6 254 227 1 488 18 193 13 707 4 486 
263 1 026 1773 61% 5 629 455 0 11 556 6 350 5 207 


53 244 62 301 271 22 9 1 424 1114 310 
197 2631 971 7115 5 427 227 1 462 15 024 11 220 3 803 
81 7 1 273 3728 3 643 8 0 7112 4261 2 85! 





17 203 rs) 210 210 0 0 831 831 9 
1 18 0 0 0 0 0 93 98 0 
17 185 83 210 210 0 0 738 738 0 
0 0 0 0 0 0 0 0 0 0 

0 0 0 0 0 0 0 0 0 0 
223 961 574 30002608 370 7 7083 4020 3073 
1 117 2 0 0 0 0 217 182 35 
41 165 11 644 617 0 7024S s1:749 682 
182 679 500 «2956 «1:98 370 a. Cee 2 956 
0 0 0 0 0 0 0 0 0 0 
228 §77 1 5 1 663 1 495 320 4k 11 492 8174 3317 
22 67 39 83 67 15 0 567 373 193 
156 120 585 928 618 305 § 3803 2201 1512 
25 598 282 480 480 0 0 (3507 2416 1091 
25 197 999 $73 330 0 48 «= «3615 (3094 621 
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[Table 2-28. Continued] 



































Source of funds Type of 
industry -sie of | RAD | nn ' 
: size RaD Current 
researchers performing expendi-|ment and Private | Foreign ; 
inetitute| tures /private Subtotal | Labor cost | Technology 
* Wood (products) 
except furniture 4 655 0 655 0 574 rc) 7 
Under 9 people (1) 2 100 0 100 0 66 61 0 
10-49 people (2) 2 555 0 555 0 508 228 7 
50-99 people (3) 0 0 0 0 0 0 0 0 
Over 100 people (4) 0 0 0 0 0 0 0 0 
Pulp, paper & 
paper products 14 6 16 0 616 0 5141 2527 1153 
Under 9 people (1) 1 253 0 0 234 109 27 
10-49 people = (2) 9 2405 0 2405 0 1680 1 334 33 
50-99 people = (3) 1 3507 0 3507 0 3027 1064 1093 
Over 100 people (4) 0 0 0 0 0 0 0 0 
« Publishing, printing &repro- 
duction of recorded media 7 4671 14 453) 0 3913 2 494 98 
Under 9 people (1) 3 214 0 214 0 184 159 l 
10-49 people (2) 4 a 140 702 0 487 402 “il 
50-99 people (3) 0 0 0 0 0 0 0 0 
Over 100 people (4) i 3615 0 3615 0 3242 1934 + 


—Chemical products 379 % 
Under 9people (I) 132 0 
10-49 people (2) 204 95 181 2 068 93 077 % 61 595 37 998 2 158 
50-99 people (3) 2 0 
Over 100 people (4) 20 0 





e Coke, refined petroleum 

products and nuclear fuel 13 #02 1060: 90886 0 19184 11572 645 
Under 9 people (1) . 699 0 699 0 297 227 il 
10-49 people (2) 4 1074 0 1074 0 871 528 ll 
50-99 people (3) 3 ©1796 0 17996 0 3541 1937 523 
Over 100 people (4) 2 2253 186 ©. 20067 0 14475 8 BAD 101 
+ Chemicals & chemical 

products m 263004 4339 25860 3% 168084 §=:102715 4883 
Under 9 people (1) * 7 859 19 7 663 0 5721 3791 174 
10-49 people (2) 170 80276 1942 78298 % «© $1710 32 598 1 938 
50-99 people (3) 20 248=29671 657 29014 0 2918 14516 714 
Over 100 people (4) 16 145199 1544 143655 0 8735 51810 2.057 
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(Unit : million won) 









































costs | Type of usage 
expenditures Capital expenditures 
Total Goods | Process 
Education | Reagent | Others | Subtotal | Machinery| Land | Others relation | relation 

10 17 y -3) 81 67 14 0 she 489 166 

1 3 1 u 20 14 0 100 44 56 

9 14 250 47 47 0 0 555 445 i 

0 0 0 0 0 0 0 0 0 0 

0 0 0 0 0 0 0 0 0 0 
178 730 544 1024 1014 . . 6 165 3 828 2337 
14 58 % 19 19 0 0 253 129 124 
199 87 288 526 516 5 5 2 405 1 283 1122 
25 593 232 480 480 0 0 3 507 2416 1091 

0 0 0 0 0 0 0 0 0 0 
40 21 1060 758 44 301 43 4671 3 857 814 

7 5 12 30 29 1 0 214 200 13 

8 19 49 355 55 300 0 842 563 279 

0 0 0 0 0 0 0 0 0 0 
25 197 999 373 330 0 43 3615 3 094 521 
4718 4633971 «= «S51 s«148628 «= 0907s: 7 834 5805 371163 305483 65680 
276 1910 560 3 750 3 290 117 42 2~=—s«11 987 8913 3024 
1516 10477 9446 933586 20973 10598 2015 95181 #76790 18 391 
499 5078 4191 20208 10480 9 024 704 47668 36298 11 370 
2426 16506 35653 987063 56164 28095 2823 216378 183482 32 896 
2 1 406 $208 20839 10013 10816 10 40022 27884 12 138 
15 37 . 403 323 80 0 699 263 437 
26 279 26 203 198 0 ‘ 1074 449 624 
17 199 865 14455 5 538 8912 § 1799 13242 4754 
294 891 4300 5778 3 954 1 824 0 20253 13930 6 323 
3270 2989 20227 94920 65103 26385 9432 263004 215201 47 804 
157 1 287 310 2138 2 064 15 59 7 859 5 826 2 032 
1 125 8050 7999 28566 17213 9 891 1461 80276 65430 14 845 
482 4879 $326 5 753 4942 112 699 29671 23056 6615 
1505 12772 18591 $8463 40884 16367 i212 145199 120888 24311 
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[Table 2-28. Continued] 








Industry : size of R&D 





























researchers performing aie er Private | Foreign —_ 
inetitute| tures | private Subtotal | Labor cost | Technology 
« Rubber & plastic 
products 74 68 137 246 67 691 0 38 269 1430 363 
Under D people (1) 42 3379 120 3 259 0 2170 1124 114 
10-49 people (2) 3% 13 631 126 13 705 0 9014 4872 210 
50-99 people (3) 0 0 0 0 0 0 0 0 
Over 100 people (4) 2 50926 0 50926 0 20H 833 «=: 3.529 
— Non-metallic 
mineral products 5 49151 1473 «= «47678 0 682 #15288 981 
Under 9 people (1) 21 2173 0 2173 0 1 489 924 37 
10-49 people = (2) 28 9 993 1303 8691 0 6 954 4102 101 
50-99 people (3) 2 4759 142 4616 0 2 204 1 649 70 
Over 100 people (4) 4 92 226 28 32 198 0 16 175 8613 772 


— Basic meta) industries 7 «©8370 733 4©=—s-: 82.978 0 209 86 1966 3.400 
Under 9 people (1) 5 4291 97 41% 0 3062 1 660 178 
10-49 people (2) 29 «| (2h 784 578 (24 205 0 172% 7039 1491 
50-99 people (3) 4 7123 117 7.006 0 5747 3270 1023 
Over 100 people (4) 3 «17573 0 17573 0 11967 7677 709 


— Fabricated metal products, 


47 && 
Under 9 people (1) 338 40 452 1 557 36 368 972 
10-49 people (2) 422 4203 666 10086 193268 312 =: 183 949 67 202 5 236 
50-99 people (3) 4l 64 329 1 292 63 037 0 46 404 26 778 763 
Over 100 people (4) $i «6961928 §=—6 53371 §=—s_s« 908 557 0 40 524 


«Fabricated metal products 





except mach. & equip. Vi “2 20 0 1704 9386 590 
Under 9 people (1) 73 9 099 0 9 099 0 5 654 2816 228 
10-49 people (2) % 15925 4% 2 s«15.488 0 9975 5 481 34 
50-09 people (3) 2 1 465 3 1 433 0 1305 1089 2B 
Over 100 people (4) 0 0 0 0 0 0 0 0 
* Machinery & opip NEC. m3 1528 3424 161542 0 4«(«121088—(ié‘S7SA—Ci(it‘«é RO 
Under 9 people (1) 106 011902 ™5 = 1187 0 8 765 3 566 922 
10-49 people (2 101 = 51.831 1988 49583 200 4846S 86 16 099 1 410 
50-99 people (3) 10 14 436 59 14377 0 11 268 6976 145 
Over 100 people (4) 6 87058 632 86426 0 66052 #0873 183 
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(Unit : million won) 





costs Type of usage 





Total Goods | Process 
Education | Reagent | Others | Subtotal | Machinery] Land | Others relation | relation 



































104 586 242 1 209 904 22 283 3 379 2 824 555 
364 2147 1 421 4817 3 562 707 548 13 831 10 910 2 921 
0 0 0 0 0 0 0 0 0 0 


44 367 117 684 609 0 7§ 2173 1713 460 
222 1 603 926 3 039 2759 140 140 9 993 7 245 2748 
59 148 277 2 555 1410 1 006 139 4759 3075 | 684 
67 2 389 4334 16051 12514 2 622 915 32 226 23 668 8 558 


179 760 276 1 239 1178 26 35 4 291 3 090 1 201 
3 743 3 080 1 920 7510 6 565 401 544 24 784 15 373 9411 
250 984 220 1 376 | 326 50 0 7123 3 647 3476 


28321 48247414 «#163271 MSS 35249 27823 12231 1270374 1047495 #222880 
1 077 8 634 3 849 12 470 11 285 743 442 40 452 34 027 6 425 
4748 38 440 18324 «69717 49577 = 14213 5927 203666 166288 37 377 
1717 12 106 5040 17928 15 825 186 1914 64 329 §2 937 11 392 

20779 188234 136058 245190 228562 12681 3947 961928 794242 167686 


749 3 674 2 636 9455 8 550 324 580 26 489 20 224 6 264 
237 1 369 1 003 3 445 3214 214 18 9 099 6 391 1 708 
478 2 054 1 628 5 950 5 277 111 562 15 925 11 591 4333 
5 | 250 4 60 60 0 0 | 465 1 242 223 

0 0 0 0 0 0 0 0 0 0 

2 794 39 241 19459 44160 27937 = 13 954 2269 165226 144422 20 805 
411 3277 1 189 3 137 2 922 116 99 1) 902 10 323 | 578 
820 12 828 3 825 16 849 10 790 4785 1 274 51 831 42 932 8 899 
199 2710 1 237 3 168 2615 148 404 14 436 13 110 1 325 
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[Table 2-28. Continued] 



































Source of funds Type of 
Industry : size of R&D re 
y ‘ size 
researchers performing oa are Private | Foreign — 
inatitute| tures private Subtotal | Labor cost | Technology 
° Office, accounting 
& Computing machinery & 66 832 1410 6 422 0 $3 901 3937 2524 
Under 9 people (1) 14 1 594 % 1 559 0 132 866 26 
10-49 people (2) 41 18 197 591 17 606 0 141% 6879 10% 
50-99 people (3) 5 10 232 566 9 666 0 6110 3087 40 
Over 100 people (4) 5 36 809 217 36 592 0 32 365 15 154 14% 
* Electrical mach. & 
Apparatus N. E.C. 161 67 335 2760 64 023 52 M4974 Bx 1147 
Under 9people (1) 70 7 600 37 7 063 500 5 533 2 788 162 
10-49 people (2) 82 36 661 1 761 4 B48 52 23 104 13 085 772 
50-99 people (3) 6 9 500 362 9138 0 6 409 3607 7% 
Over 100 people (4) 3 13 575 600 12 975 0 9 927 5 860 138 
« Radio, television & communi 
calion equip. & apparatus 1662S «91586 SuM7 0s a 0 667068 mess 07% 
Under 9 people (1) 49 7 421 630 6 792 0 4480 2 324 167 
10-49 people (2) 107 59 423 3523 55 900 0 36 536 17 930 1 409 
50-99 people (3) 15 24 516 273 24 243 0 17 649 10 024 305 
Over 100 people (4) 17 624486 51921 772564 0 606403 279255 38779 
+ Medical prec'sion, optical  instre- 
mens & wath anf dod 74 28 647 1 696 2% 723 277 21 030 10 862 4B 
Under 9 people (1) 26 2 836 110 2 699 27 2 248 1 089 67 
10-49 people (2) 4 2163 1786 19644 0 15219 7727 or 
50-99 people (3) 3 4180 0 4180 0 3 563 2045 81 
Over 100 people (4) 0 0 0 0 0 0 0 0 
~ Transport equip. 
(except mach. & equip) 12 88950 299 886547 0 3616 154 306 304 
Under 9 people (1) 29 6178 39 6 139 0 3 399 | 386 265 
10-49 people (2) 71 4 374 69 53515 0 208 13913 946 
Over 100 people (4) 15 512484 = 1883 S10 621 0 see 199995 8=— «1 S2 
* Motor vehicle & trailers 104 «=: §49 S68 191 847605 0 337870 136680 2871 
Under 9people (1) 25 5779 9 5 740 0 3218 1 231 265 
10-49 people (2) 62 50 216 471 49 745 0 22 368 11 497 903 
50-99 people (3) 6 14 407 198 14 209 0 8919 4492 322 
Over 100 people (4) 11 479164 1253 477911 0 909964 119460 1 981 
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(Unit : million won) 
costs Type of usage 


expenditures Capital expenditures 








Total | Goods | Process 



































784 671 66 832 59 446 7 386 
10 21 1 594 1 577 18 
768 2344 3 088 4 063 2979 434 650 18 197 15 423 2774 
724 1 736 572 4 122 4122 0 0 10 232 6 451 3 781 
270 6 024 9 482 4 454 414 340 0 36 809 35 996 813 


1 798 10412 13229 812931 11 476 


1 442 1) 002 603 2362 16 144 3 983 2 265 67 335 57 644 9 691 


199 1 897 547 2 067 1 863 72 131 7 600 6 920 680 
917 5 179 3 151 13 556 7 822 3 688 2047 36 661 29 959 6 702 
192 1 604 932 3 091 3 057 22 12 9 500 8 966 534 
195 2 321 1413 3 648 3 402 171 75 13 575 11 800 1775 


20683 176892 119000 248777 236034 6718 6025 915845 742718 173 127 


227 1 199 563 2 941 2 580 281 80 742) 5 484 1 937 
1 256 11 287 4654 22887 18 644 3 157 1 086 59 423 48 645 10 578 
458 4944 1 828 6 867 5 374 16 1477 24 516 19 999 4517 


18951 159463 111955 216062 209436 3 265 3 381 84486 668 390 156 096 


645 6 193 2 904 7617 5 107 2 088 421 28 647 23 040 5 607 
47 584 460 588 444 50 94 2 836 2 332 504 
490 4748 1977 6411 4 066 2 038 307 21 630 17 539 4 092 
109 861 467 618 597 0 21 4 180 3 169 1011 

0 0 0 0 0 0 0 0 0 0 


3461 3-113 911 91432 22362 16673 37221 20448 569505 567942 21 563 
206 680 2779 1 916 750 113 6178 5 655 523 
831 5 920 4473 = 28 291 23 096 4 621 374 54 374 42 262 12 112 
417 2 689 1 570 6 390 5 145 364 881 16 470 14 191 2279 

2008 104438 & 709 185882 135516 31286 19080 512484 505834 6 649 


2714 110902 84704 211686 155714 35 584 20398 549566 530252 19 314 


196 850 677 2 561 1 698 750 113 5779 5 270 509 
793 4991 4 184 27048 22 662 4815 370 50 216 38 239 11977 
382 2 575 1 148 5 488 4573 Ka 88) 14 407 12 128 2279 


1643 8=6102 486 =— 78695 )§=—s:« 175800 = «1126 781 29 985 19034 479164 474615 4549 
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[Table 2-28. Continued] 



































Source of funds Type of 
Industry : size of R&D ver , 
y ‘ 
researchers performing Pe ment. and| Private | Foreign asta 
inetitute| tures | private Subtotal | Labor cost | Technology 
¢Other transport equip. 18 38 938 988 38 941 0 28 294 17626 184 
Under Dpeople (1) 4 399 0 399 0 181 154 0 
10-49 people (2) a 4158 388 3770 0 3714 2416 43 
50-09 people (3) 1 2083 0 ‘2063 0 1161 580 10 
Over 100 people (4) ’ 33 319 610 32710 0 23 237 14 475 131 
—Manufacturing N.E.C. 8 9761 232 9529 0 6583 3140 877 
Under 9 people (1) 16 1313 0 1313 0 qe 55 
10-49 people (2) 19 6 953 162 6791 0 4791 2.024 802 
50-99 people = (3) 1 1 495 70 1 425 0 817 584 20 
Over 100 people (4) 0 0 0 0 0 0 0 0 
¢Furniture & 
manufacturing N.E.C. % 976) 232 9529 0 6593 3140 877 
Under people (1) 16 1313 0 1313 0 985 532 55 
10-49 people (2) 19 6 953 162 6 791 0 4791 200 802 
50-99 people = (3) l 1 495 70 1 425 0 817 584 20 
Over 100 people (4) 0 0 0 0 0 0 0 0 
¢ Recycling 0 0 0 0 0 0 0 0 
Under Speople (1) 0 0 0 0 0 0 0 0 
10-49 people (2) 0 0 0 0 0 0 0 0 
50-99 people (3) 0 0 0 0 0 0 0 0 
Over 100 people (4) 0 0 0 0 0 0 0 0 
~ Electricity, gas 
& water supply 3 «70974 0 70974 0 19374 8149 1327 
Under 9people (1) 1 54 0 54 0 54 32 2 
10-49 people (2) l 1876 0 1 876 0 1 323 525 104 
50-99 people (3) 0 0 0 0 0 0 0 0 
Over 100 people (4) 1 6043 0 69043 0 17997 7592 1 221 
— Construction 67 181589 370 ~=—-: 181 219 0 1280% 41 985 17 266 
Under 9people (1) 10 § 411 40 § 371 0 4337 1 470 162 
10-49 people (2) 48 92 323 0 92 323 0 66 500 20 058 6318 
50-99 people (3) 6 4308 0 4396 0 31427 8 946 4156 
Over 100 people (4) $9456 330 99.126 Q 2812 11511 66% 
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(Unit : million won) 












































costs Type of usage 
expenditures Capital expenditures 
f Total Goods | Process 
Education | Reagent | Others | Subtotal | Machinery| Land | Others relation | relation 

747 3 008 67268 11 646 9 959 1637 50 39 939 37 690 2249 
10 13 4 218 218 0 0 399 385 14 
37 289 444 433 6 1 4 158 4022 136 
35 114 422 902 572 $30 0 2 063 2 063 0 
665 l 6014 10 082 8735 191 46 33 319 31 219 2 100 
478 1323 774 3 167 2648 54 9 761 6 795 2985 
51 216 131 328 314 5 “ 1313 1 086 227 
402 1 043 519 2 162 1 935 rt 179 6 953 5411 1 542 
25 64 124 678 400 0 278 1 495 299 1196 
0 0 0 0 0 0 0 0 0 
478 —s«1:823 7™ 3167 2648 54 609761 6785 2985 
51 216 131 328 314 5 4 1313 1 086 227 
402 1 043 519 2 162 1 935 49 179 6 953 5411 1 542 
25 “ 124 678 400 0 278 1 495 299 1 196 
0 0 0 0 0 0 0 0 0 0 

0 0 0 0 0 0 0 0 0 0 

0 0 0 0 0 0 0 0 0 0 

0 0 0 0 0 0 0 0 0 0 

0 0 0 0 0 0 0 0 0 0 

0 0 0 0 0 0 0 0 0 0 


3 0 18 0 0 0 0 54 0 4 
204 78 412 553 97 0 456 1 876 624 1 252 
0 0 0 0 0 0 0 0 0 0 


13 594 12627 13703 25823 17 720 5 857 2 245 §2 323 23 630 68 693 
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[Table 2-28. Continued] 



































Source of funds Type of 
Industry : size of R&aD v9 

researchers performing pa eal Private | Foreign Current 
institute} tures [private Subtotal | Labor cost | Technology 

a coe 4 90 190 286 89 904 0 4311 21 569 189 
Under 9people  (j) 0 0 0 0 0 0 0 0 
10-49 people (2) l 9 500 0 9500 0 700 374 0 
50-99 people (3) ] 11948 110 11 638 0 2H) 1 260 0 
Over 100 people (4) 2 68 742 176 68 566 0 41270 19 965 199 

— Technical business 

service 113 57 35 2260 3% 134 0 OB 3B 421 2 5 
Under 9 people (I) Ks} 3601 210 3 482 0 2 557 1572 315 
10-49 people (2) 68 29 110 1 450 27 660 0 19 864 11 970 1 956 
50-99 people § (3) 6 14 507 25 286 222 0 170 8 005 612 
Over 100 people (4) . 10 087 316 9771 0 6143 3 785 272 
— Other industry 20 19 265 0 14913 432 1438 8572 1183 
Under 9 people (1) ‘ 332 0 382 0 183 13% \ a 
10-49 people (2) 12 7 250 0 7 250 0 5 225 3 528 108 
50-99 people (3) 3 6 397 0 6 397 0 3812 2 368 te 
Over 100 people (4) l 5 286 0 4 4352 513% 2538 
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(Unit : million won) 









































Type of usage 
expenditures Capital expenditures 

aia : Total Goods | Process 
Education | Reagent | Others | Subtotal | Machinery| Land | Others relation | relation 
2572 . 17% 18 257 4 879 21 926 23 464 489 90 190 35 156 55 034 
0 0 0 0 0 0 0 0 0 0 
328 0 0 8 800 0 8 800 0 9 500 0 9 500 
15 935 731 9 607 0 9 441 166 11 948 11 948 0 
2 231 1401 17 526 27 472 21 926 5 223 323 68 742 23 208 45 534 
2 658 2 475 7244 17 041 13 527 1 106 2 409 57 395 24 148 33 247 
166 279 225 11% 997 101 37 3691 1 545 2 147 
1243 1 822 3473 9 245 7 143 626 1 476 29 110 15 084 14 026 
770 236 2077 2717 1 442 379 896 14 507 2 263 12 244 
479 138 1 469 3 944 Ae 0 0 10 087 5 257 4830 
317 1083 3 204 4907 4373 308 226 19 265 10 698 8 567 
3 28 15 149 149 0 0 332 332 - 0 
106 . nue 790 2 025 1 621 308 96 7 250 4 580 2 670 
61 361 828 2 585 2 488 0 97 6 397 500 5 897 
146 0 1 571 148 114 0 33 5 286 5 286 0 
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Table 2-29. R&D Expenditure by Industry, size of R&D Expenditure Source of 
Funds, Type of Costs and Usage (Companies: 1991) 






































Source of funds Type of 
Industry : size of R&D Tr , 

R&D expenditure | performing ann ment and| Private | Foreign — 
inetitute| tures [private . Subtotal | Labor cost | Technology 
Total 1943 296556 83328 2877040 527 1966728 939041 92 982 
Under 10@ million won (1) 29 073 $001. 25546 527 23 270 14813 1 009 
100 million~1 billion (2) 1077 =©349705 14565 334798 342 257406 150600 9171 
110 billion won (3) 297 83=— 760 AS 11300 744986 4358 504824 262095 26 324 
Over 10 billion won (4) 46 1826172 54462 1771710 0 1181229 511533 56 478 
Agr. forestry & fisheries 10 8362" 1200 7 182 0. 576 3739 5 
Under 100 million won (1) 2 93 0 93 0 85 76 4 
108 million-~1 billion (2) 5 2 107 858 1249 0 2 041 1111 . 
1<18 billion wn (3) l 6 181 342 5840 0 3 659 2 553 0 
Over 18 billion won (4) 0 0 0 0 0 0 0 0 
Mining 8 40% 32 4063 0 3966 2569 50 
Under 100 million won (1) 0 0 0 0 0 0 0 0 
108 nillion~1 billion (2) 6 1 891 0 1 891 0 1775 1 225 38 
Iw1@ billion won (3) 2 2-204 32 2172 0 2 181 1344 12 
Over 18 billion won (4) 0 0 0 0 0 0 0 0 
Manufacturing 1718 2533706 79180 24536) 875 1710513 9827017 70 437 
Under 100 million won (1) 478 26 148 2479 23 142 527 20 930 13 338 792 
108 million~1 billion (2) 974 313 485 12 054 301 088 342 229 204 133 295 7 566 
1~1@ billion won (3) 229 4 586473 10624 575843 6 38350 209520 14314 
Over 16 billion won (4) 37 =: 1: 607 599 54022 1553577 0 1076839 470 863 47 765 

—Food, beverages 
& tobacco 118 78721 302 78 418 0 48 737 29 154 1981 
Under 10@ million won (1) 46 2 145 0 2145 0 | 836 1 350 140 
100 million«1 billion (2) 53 18 023 79 17944 0 15 407 10 260 678 
1«18 billion won ~” (3) 17 36 941 132 36 &49 0 25713 15 599 1 163 
Over 18 billion won (4) 2 21 612 g 21 $21 0 5 782 1945 0 
«Food & beverages 115 © 76598 302 48676 204 0 4673 29041 1981 
Under 188 million won (1) 45 2075 0 2075 0 1777 1 297 140 
100 million=1 billion {2) 52 17815 79 17 736 0 15 247 10 200 678 
1~18 billion won “On 1g) 17 36 941 132 36 809 0 25 713 15 599 1 163 
Over 1@ billion won (4) ] 19 766 91 19 675 0 3 936 1 945 0 
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(Unit : million won) 









































costs Type of usage 
expenditures Capital expenditures 

ite ; _| Total Goods | Process 
Education | Reagent | Others | Subtotal | Machinery} Land | Others relation | relation 
78305 4626768 300634 908867 701740 26237 90890 2965505 2268106 697 489 
984 4400 2 053 5 804 5 270 243 291 29 073 24 095 4978 
9171 55 516 $2 948 92 300 80 478 6 657 5165 349705 274842 74 864 
25 814 95 510 95081 #255821 170571 61 956 23 294 760645 515459 245 185 
42426 907241 268552 644943 445421 13738) 62141 1826172 1453710 372 462 
Mu WI 1 698 2507 TB4 1509 324 § 382 6 276 2106 
l 7 4 a 4 l 3 93 68 25 
18 40 876 67 67 0 0 2 107 531 1 576 
21 68 1017 2 522 693 1 508 321 6 18) 5 676 505 
0 0 0 0 0 0 0 0 0 0 
Kt] 334 973 14 116 1§ - 4085 1 845 2 250 
0 0 0 0 0 0 0 0 0 0 
21 80 411 116 96 15 5 1 891 797 1 094 
“ 254 563 23 20 0 4 2 204 1 048 1 156 
0 0 0 0 0 0 0 0 0 0 
408i 490863 337114 823192 630400 15% 4747 2533706 2139309 394 397 
836 4244 1719 5218 4792 18) 245 26 148 22 608 3 540 
7 568 52 254 28 522 84 281 73 753 5 689 4839 313 485 256 421 57 064 
12611 80 573 66522 202933 136 529 48 591 17 813 586 473 463 970 122 504 
24066 298793 24035) 530760 415367 90 843 24550 1607599 1396310 211 288 
174 8&4 70603 79 94 9 369 19 263 132 78721 56 014 22 707 
37 207 102 $10 274 | 32 2145 1 990 156 
560 1 900 2 006 2616 2177 384 56 18 023 15 347 2 675 
952 3918 406) 11 228 6 238 3 876 1115 36 94) 26 817 10 123 
196 2830 811 15 830 680 15 000 150 21 612 11 860 9 753 
1740 6928 ® Oa 29 923 9313 19 263 1347 76 596 3 822 20774 
37 202 101 298 267 8 27 2075 ] 929 146 
556 1 824 1 991 2 567 2128 384 56 17 815 15 217 2 598 
952 3918 406) 11 228 6 238 3 876 1115 36 941 26 817 10 123 
196 Po 81) 15 830 680 15 000 150 19 766 11 860 7 907 
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[Table 2-29. Continued] 



































Source of funds Type of 
Total 
Industry « size of R&D Rad |¢ a 
R&D expenditure | Performing expendi-|ment and | Private Foreign 
institute) tures | private Subtotal | Labor cost | Technology 
Tobacco 3 21% 0 2124 0 2064 113 0 
Under 108 million won (1) 1 71 0 17 0 59 53 0 
108 million~1 billion (2) " 208 0 208 0 159 61 0 
1~18 billion won —(3) 0 0 0 0 0 0 0 0 
Over 10 billion won (4) 1 1 846 0 1 846 0 | 846 0 0 
—Textile, wearing 
apparel & leather 80 99 768 22% 97 563 0 62 922 32 986 2010 
Under 108 million won (1) 29 1418 136 1 283 0 1 306 800 61 
108 million-1 billion (2) 37 10 322 65 10 257 0 8 452 4977 290 
1-18 billion wn (3) i 54505 1 501 53 004 0 27 331 13.095 1 168 
Over 16 billion won (4) 3 $3 522 503 33 019 0 25 833 14114 490 
° Textile 58 844 1979 89665 0 86206 30 426 1918 
Under 108 million won (1) 20 1019 60 959 0 907 609 5] 
168 million-1 billion (2) 25 6 481 65 6 416 0 5 465 2 855 209 
“ 1~18 billion won (3) 10 50 822 1 351 49 471 0 26 004 12 848 1 168 
Over 1@ billion won (4) 8 93522 503 «83.019 0 25 833 14114 490 
e Wearing apparel & fur 5 831 78 75 0 621 303 14 
Under 100 million won (1) 4 201 76 126 0 201 89 9 
100 milliona1 billion (2) 2 630 0 630 0 420 215 5 
1-18 billion won (3) 0 0 0 0 0 0 0 0 
Over 10 billion won (4) 0 0 0 0 0 0 0 0 
e Leather, bags, saddiery 
& footwear 17 7093 150 6943 0 4083 227 78 
Under 108 million won (1) 6 198 0 198 0 198 103 1 
100 million-1 billion (2) 10 3212 0 3212 0 2 568 1907 77 
1~18 billion won (3) 1 3683 150 353. 0 1 $27 247 0 
Over 18 billion won (4) 0 0 0 0 0 0 0 0 
- Wood, pulp, paper 
& publishing 5 11 492 14 11 2 0 9628 5310 1258 
Under 108 million won (1) 6 279 0 279 0 211 155 5 
10@ million«1 billion (2) 17 4091 140 3951 0 3148 2 137 74 
1~10 billion won — = 2 7122 0 7 122 0 6 269 3018 1179 
Over 18 billion won (4) 0 0 0 0 0 0 0 0 
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(Unit : million won) 









































costs Type of usage 
itures 
expenditures Capital — oe 
Education | Reagent | Others | Subtotal | Machinery; Land | Others relation | relation 
4 1927 19 61 56 0 5 2124 192 1933 
0 5 1 12 7 0 5 71 61 10 
4 77 18 49 ts) 0 0 208 131 77 
0 0 0 0 0 0 0 0 0 0 
0 1 846 0 0 0 0 0 1 846 0 1 846 


45 357 42 112 97 12 2 1 418 1190 229 
200 2 436 549 1 870 1 784 26 60 10 322 7 957 2 365 
922 5 860 6 285 27 175 17 133 6 576 3 466 54 505 40 184 14 321 
316 5 222 5 691 7 690 7 480 0 209 33 522 30 127 3 396 


44 166 37 112 97 12 2 1019 797 221 
141 1 663 398 1 016 957 26 33 6 481 4 825 1 655 
742 5 460 5 785 24 819 15 147 6 206 3 466 50 822 38 857 1] 965 
316 5 222 5 691 7 680 7 480 0 209 33 522 30 127 3 396 

17 203 8&3 210 210 0 0 831 831 0 

] 100 8 0 0 0 0 201 201 0 
17 103 80 210 210 0 0 630 630 0 
0 0 0 0 0 0 0 0 0 0 

0 0 0 0 0 0 0 0 0 0 
223 961 574 3 000 2 603 370 27 7 083 4020 3073 
1 19 2 0 0 0 0 198 191 7 

43 470 71 644 617 0 27 3212 2 502 710 
180 400 500 2 356 1 986 370 0 3 683 1 327 2 356 

0 0 0 0 0 0 0 0 0 0 
228 977 1 8 1 663 14% 320 o 11 492 8174 3317 

22 21 9 68 52 15 0 279 200 79 
156 166 615 943 633 305 5 4091 2 465 1 

50 790 1 231 853 810 0 43 7 122 5 510 1 612 

0 0 0 0 0 0 0 0 0 0 
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Source of funds Type of 
Total 
Industry size of R&D RaD | Current 
R&D expenditure Performing) o,sendi- = nt and | Private | Foreign 
institute} tures private Subtotal Lae cost | Technology 
* Wood (products) 
except furniture 4 = 0 <4) 0 574 269 7 
Under 108 million won (1) 2 100 0 100 0 66 61 0 
108 million~1 billion (2) 2 555 0 555 0 508 228 7 
1~18 billion won (3) 0 0 0 0 0 0 0 0 
Over 18 billion won (4) 0 0 0 0 0 0 0 0 
« Pulp, paper & 
paper products 14 616 0 6 16 0 5141 2527 1183 
Under 188 million won (1) 2 e 0 a 0 65 82 4 
100 million=1 billion (2) i 2590 0 2590 0 2049 1411 56 
1-10 billion won (3) 1 3507 0 3507 0 3027 1 084 1 088 
Over 18 billion won (4) 0 0 0 0 0 0 0 0 
« Publishing, printing &repro- 
duction of recorded media 7 4671 140 4531 0 3913 2 Qe 98 
Under 108 million won (1) 2 110 0 110 0 8 62 
100 million=1 billion (2) 4 a 140 806 0 59) 498 
1~18 billion won (3) 3615 0 3615 0 3242 1 934 
Over 18 billion won (4) 0 0 0 0 0 0 0 
—Chemical products ss 1168 477 8B B7 SB 257 128617 938! 
Under 108 million won (1) 104 5 188 265 4923 0 4224 2974 120 
10@ million«1 billion (2) 214 68 485 l 67 527 30 50 269 33 032 1 747 
1«10 billion won (3) 52. s«121 221 212 8 §=©119 080 6 82 739 49173 2 067 
Over 1@ billion won (4) 9 175270 452 174817 0 89 306 43 438 5 447 
o Coke, refined petroleum 
products and nuclear fuel 13 0022 186 0s 0 19 184 11572 645 
Under 108 million won (1) 2 90 0 90 0 87 68 ! 
100 million=1 billion (2) 6 1 683 0 1 683 0 1 080 sae 21 
1-18 billion won (3) 38737 8677 0 4744 $161 46 
Over 18 billion won (4) 2 29 512 126 29 386 0 13 272 7 656 578 
Chemicals & chemical 
products m2 M300 864389 BE 3% 6168084 = 102715 4 883 
Under 108 million won (1) 68 3 626 145 3 481 0 3 067 2257 71 
10@ million~1 billion (2) 175 58 488 1 802 56 656 30 42 954 28 882 1 462 
1~18 billion won (3) 44 106 060 2066 103988 6 74114 44127 2011 
Over 1@ billion won (4) 5 94 831 326 94 505 0 47 949 27 449 1 339 
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(Unit : million won) 









































costs Type of usage 
itures 
expenditures Capital — ones soods | Pr 
Education | Reagent | Others | Subtotal | Machinery| Land | Others relation | relation 
10 17 Bi 81 67 14 0 655 489 166 
l | ] a“ 20 14 0 100 44 56 
9 ‘4 250 47 47 0 0 555 455 Ml 
0 0 0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 0 0 
178 739 Fae 1024 1014 5 5 6 16 3 828 2 337 
14 18 2 ‘ 4 0 0 68 59 10 
139 138 $10 541 531 5 5 2 590 1 353 1 236 
25 232 480 480 0 0 3 507 2416 1 091 
0 0 0 0 0 0 0 0 0 0 
0 221 1060 758 4l4 01 43 4671 3 657 814 
7 5 6 30 29 l 0 110 47 13 
8 19 55 355 55 300 0 946 666 279 
25 197 999 373 330 0 43 3615 3 094 521 
0 0 0 0 0 0 0 0 0 0 
4718 33 971 49 651 144 626 90 907 47 834 588 371163 X6443 65 680 
129 743 258 964 917 5 42 5 188 4511 676 
1 280 8 452 5 808 19 217 16 403 1 817 996 69 485 54 539 14 946 
1 681 16 678 13 144 88 482 23 139 12 701 2 643 121 221 99 677 21 544 
1 678 8 103 30 640 85 963 50 448 33 311 2 204 175 270 146 756 28 513 
2 1 406 5 208 20 839 10013 10 816 10 40 022 27 884 12 138 
2 6 11 3 3 0 0 90 87 3 
39 309 23 518 80 5 1 683 624 1 059 
266 439 §32 3 993 2 437 1 556 0 8 737 § 793 2944 
45 651 4342 16 240 7 055 9 180 5 29 512 21 379 8 133 


68 531 140 558 528 ] 29 3 626 3 130 495 
882 6 704 5 024 15 534 13 342 1 646 546 58 488 46 878 11 609 
1315 15144 11 518 31 946 19 165 10511 2270 106060 88 479 17 581 
1 006 4610 13 545 46 881 32 067 14 226 588 94 831 76 713 18 118 
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Source of funds Type of 
Industry : size of R&D br 
y* size 
R&D expenditure | performing wa ag Fl Private | Foreign — 
institute} tures /private Subtotal | Labor cost | Technology 
« Rubber & plastic 
products 7% 8©§=6—6 8 137 26 2—SséG7 91 0 3269 14.330 3653 
Under 100 million won (1) 4% 86S 472 120 ©=—- 1:82 0 1060 649 48 
100 million-1 billion (2) $3 ©9815 126 ©=—s 9 180 0 6235 3 462 265 
I-18 billion won (3) 5 642% 0 64% 0 3681 1 886 T 
Over 18 billion won (4) 2 80026 0 50926 0 28084 8 333 3 529 
— Non-metallic 
mineral products S «#151 1473 «=: 47678 0 282 ®#& 15268 9681 
Under 100 million won (1) 12 543 0 543 0 438 345 6 
100 million=1 billion (2) % 8908 253 «8 746 0 6786 4518 127 
1~1@ billion won == (3) 5 15985 1192 ©1412 0 8938 5731 239 
Over 18 billion won (4) 2 4225 2 24197 0 10660 4693 608 
—Basic metal industries 71 837% 793 «89 §2.978 0 2009 8619645 3 400 
Under 100 million won (1) 18 1177 97 1 080 0 985 535 35 
100 millionL billion (2) 40 19823 696 13127 0 9777 5 475 452 
1-18 billion wn (3) 12 83 570 0 933570 0 22076 12 739 1 936 
Over 18 billion won (4) i 5 200 0 5 200 0 5 200 895 977 
—-Fabricated metal products, 
mach. & equip. 622 1270374 825 120029 639 469925072 «=: 438571 47 45 
Under 10@ million won (1) 235 13929 1 926 11 476 527 10679 6 265 362 
100 million-1 billion (2) 480 «= s:«158 154 8032 149809 312 =:114 053 61 093 3 300 
1-10 billion wn (3) 97 ©. 205.872 4947 220925 0 153286 76133 4990 
Over 10 billion won (4) 11 872419 51401 821018 0 647055 293080 38903 
«Fabricated metal products 
except mach. & equip. 121 26489 469 «= « 26 020 0 17004 9 386 590 
Under 108 million won (1) 48 2.27 90 2037 0 1 588 958 54 
100 million-1 billion (2) 7) 21515 $79 «= «-21136 0 14.499 7 962 528 
1-18 billion won (3) 2 2847 0 2.847 0 947 466 . 
Over 1@ billion won (4) 0 0 0 0 0 0 0 0 
+ Machinery & equip. NLE.C. 223 «= (16528 9424 161542 20 «121086 ——i(is«éS7S514 2069 
Under 106 million won (1) 76 4313 696 3616 0 3 387 1 838 126 
108 million~1 billion (2) 123 38 439 1751 936 427 260 29729 14 669 749 
1~18 billion won” (3) 2 = «57072 488 4 8©— 56584 0 40637 16463 1 091 
Over 18 billion won (4) 2 65 403 488 64915 0 47313 24 S45 92 
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(Unit : million won) 












































costs Type of usage 
expenditures Capital expenditures 

i , Total Goods | Process 
Education | Reagent | Others | Subtotal | Machinery} Land | Others relation | relation 
1 095 5 576 14416 28 868 15 792 10 634 2 442 68 137 62 399 5 738 
59 205 108 403 386 4 13 1 472 1 293 178 
309 1 439 760 3 060 2543 9} 445 9 315 7 036 2278 
100 1 090 794 2 544 ) 537 634 373 6 424 5 405 1019 
627 2 842 12 753 22 842 11 326 9 905 1611 50 926 48 664 2 262 
391 4508 5 654 22 329 17 292 3 768 1 269 49 15) 35 702 13 449 
8 61 18 105 105 0 0 543 462 81 
234 Wa 965 2213 1 948 51 215 8 998 6 447 2551 
137 1716 1115 6 447 5 212 1 095 139 15 385 11 137 4248 
13 1 789 3 557 13 565 10 028 2 622 915 24 225 17 656 6 569 
455 6 032 4707 15 731 11.312 2 408 2012 53 770 32 246 21 525 
70 267 79 192 192 0 0 1177 843 335, 
415 2 528 907 4045 3 573 189 283 13 823 10 087 3736 
1 267 3 137 2 997 11 494 7 547 2219 1 729 33 470 16 116 17 454 
2 504 100 724 0 0 0 0 5 200 5 200 0 
28 321 247 414 163 271 345 303 305 249 27 823 12231 1270374 1047 495 222 880 
495 2 406 1 151 3 251 2 990 140 121 13 929 12 110 1819 
3919 31 073 14 667 44 101 38 415 2 827 2 859 158 154 134 548 23 605 
5 993 38 624 25 606 72 586 49 799 15 766 7 022 225 872 188 423 37 449 
17914 175 311 121847 225365 214 046 9 091 2 228 872 419 712413 160 006 
749 3674 2 636 9 455 8 550 324 580 26 489 20 224 6 264 
100 303 174 539 445 71 23 2 127 1779 348 
590 3 302 2117 7 016 6 306 253 457 21 515 16 594 4922 
59 69 345 1 899 1 799 0 100 2 B47 1 852 995 
0 0 0 0 0 0 0 0 0 0 
2794 39 241 19 459 44 160 27 937 13 954 2 269 165 226 144 422 20 805 
176 896 352 925 833 44 48 4313 3 621 692 
673 10 276 3363 8 709 7 601 524 585 38 439 33 580 4 859 
1 636 12 450 8 997 16 436 10 809 4 481 1 145 57 072 48 009 9 063 
309 15619 § 748 18 090 8 694 8 905 491 65 403. 59212 ~Es—Oid 191 
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Source of funds Type of 
Industry : size of R&D — 
y* size 

R&D expenditure | performing a Gover || Private | Foreign —_ 

institute} tures |private Subtotal | Labor cost | Technology 

° Office, accounting 

& Computing machinery & 66 632 1410 65 422 0 53 901 B97 2524 
Under 108 million won (1) 12 1074 326 748 0 827 547 12 
108 million~l billion (2) 40 13 935 300 13 635 0 10 726 6 080 367 
1-10 billion won ~~ (3) ll 22 502 721-21, 780 0 1637 9061 1 293 
Over 18 billion won (4) 2 29 321 62 29 259 0 25 971 10 259 
¢ Electrical mach. & 

Apparatus N. E.C. 161 67 33 2 760 64 023 52 44974 Bx 1147 
Under 108 million won (1) 48 3358 446 2413 500 2433 1 275 5 
108 million~1 billion (2) * 25 158 1 215 23 891 52 18517 10 292 401 
1~18 billion won (3) 19 38819 1 099 37 720 0 24 023 13 772 660 
Over 16 billion won (4) 0 0 0 0 0 0 0 0 

° Radio, television & communi ' 

calion equip. & apparalus 168 38=—s- 915. 845 56347 869499 0 667068 309 534 40 750 
Under 100 million won (1) 31 | 766 177 | 589 0 1 376 99) 46 
10@ million billion (2) 116 45 428 3072 42 356 0 29 996 17 016 1 023 
1~18 billion won (3) we 90 956 2 247 88 709 0 61 924 33 250 1 722 
Over 18 billion won (4) 7 777686 50851 726845 0 573771 258 276 37 958 

+ Medical, precision, oplical insire- 

mene & wath and cock 74 28 647 1998 46=—6- 86723 27 21 030 10 862 4B 
Under 100 million won (1) 20 1 291 191 1 074 27 | 067 656 39 
10@ million~1 billion (2) 45 13 679 1315 12 34 0 10 584 5075 230 
118 billion won (3) 9 13677 991 19286 0 9 378 § 131 156 
Over 18 billion won (4) 0 0 0 0 0 0 0 0 
~ Transport equip. 

(excep! mach. & equip) 12 58956 269 586547 0 3618 154 306 3064 
Under 100 million won (1) 15 775 a 720 0 637 509 21 
10@ million~l billion (2) 67 24 210 701 23 509 0 17 228 9 682 72 
1~18 billion won (3) 31 89 170 657 8B 514 0 55 295 31 416 966 
Over 18 billion won (4) 9 475360 1546 06. 473. 805 0 29300 #«112688 1H) 

° Molor vehicle & trailers 104 «= $49 568 1961 547605 0 337870 136680 2671 
Under 10@ million won (1) 12 686 55 631 0 558 441 18 
100 million-L billion (2) 57 19742 313 19429 0 13412 7180 687 
I~1@ billion wn (3) 2 76192 657 75.536 0 45301 22918 ABS 
Over 18 billion won (4) 7 452946 996 452010 0 278599 106141 130! 
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(Unit : million won) 
costs Type of usage 








expendi Capital expenditures 
—_ Total | Goods | Process 


Education | Reagent | Others | Subtotal | Machinery} Land | Others relation | relation 



































1 798 10 412 13229 = s_:«12: 931 11 476 784 671 66 832 59 446 7 366 
8 179 81 247 210 10 27 1074 1 056 18 
374 1 630 2075 3 209 2 408 345 456 13 935 12 474 1 461 
1313 2 976 1744 6 125 5 508 429 188 22 502 16 595 5 907 


103 5 426 9 330 3 350 3 350 0 0 29 32) 29 321 0 
1 11 002 6043 22362 16 144 3953 2 265 67 335 57 644 9 691 
96 669 308 925 897 I} 17 3 358 3 052 306 
647 5 007 2170 6 Al 5 377 &43 421 25 158 21 762 3 396 
699 5 327 3 565 14 796 9 870 3 099 | 827 36 819 32 830 5 989 
0 0 0 0 0 0 0 0 0 


20893 «176892 «119000248777 «296034 «= s«b718 «== 025) 84S «= 42718 ~=—«173:127 


Me 175 80 390 388 1 I 1 766 1 536 230 
1 290 7 275 3 391 15 432 14 163 646 45 428 38 194 7244 


2017 15 176 9759 29031 19 482 5 909 3641 90 956 79 107 11 848 
17502 154266 105769 203924 202001 186 1737 = 777696 )=—s« 623. 8B1 =—ss«153 815 


6 193 2904 7617 5 107 2 088 421 28 647 23 040 5 607 

31 184 157 224 217 2 6 1 291 1 065 226 
345 3 383 1 551 3 094 2 559 239 295 13 679 11 945 1734 
269 2 625 1 197 4 299 2 331 | 647 121 13 677 10 030 3 647 
0 0 0 0 0 0 0 0 0 0 


3461 1139911 91432 223342 165673 37221 20448 5869505 567942 21 563 
8 61 38 139 9] 0 48 775 763 12 
641 3743 2 436 6 981 6 700 71 210 24 210 19 869 4341 
| 368 9 668 11 877 33 875 26 197 6 331 1347 89 170 75 012 14 159 
1444 100 439 77080 182347 132685 30819 18843 475350 472298 3 052 


2714 110902 84704 211696 155714 35 584 20398 4866549566 530252 19314 


6 59 M4 128 81 0 48 686 678 8 
595 2 803 2 148 6 330 6 059 65 206 19 742 15 547 4195 


1 120 9 068 11 329 30 89! 24 056 5 1301 76 192 64 134 12 059 
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Source of funds Type of 
Industry : size of R&D — 
y ‘ size 
R&D | Govern- Current 
R&D expenditure performing expendi- ment and Private | F oreign 
inetitute tures private Subtotal Labor cost Technology 

* Other transport equip. 18 39909 998 6-38 941 0 26204 17626 184 
Under 10@ million won (1) 3 He 0 ag 0 79 68 3 
100 million billion (2) 10 4468 388 4079 0 3816 2 502 
1-18 billion won (3) . 12978 0 12978 0 9 994 8 498 101 
Over 18 billion won (4) 2 22 404 610 21 795 0 14 404 6 557 40 
—Manufactering N.E.C. % ©0976! 32 9529 0 6593 314 877 
Under 10@ million won (1) 13 693 0 693 0 615 405 42 
108 million=1 billion (2) 21 «6 380 162 «6218 0 404 2120 171 
1-10 billion won (3) 2 «2687 7 2617 0 1894 615 665 
Over 1@ billion won (4) 0 0 0 0 0 0 0 0 
Furniture & 

manufacturing N.E.C. B 9761 232 9529 0 6593 3140 877 
Under 100 million won (1) 13 §93 0 0 615 405 42 
108 million~1 billion (2) 21 6 380 162 6218 0 4 084 2120 171 
1~10 billion won ~~ (3) 2 2687 70 2617 0 | 894 615 665 
Over 10 billion won (4) 0 0 0 0 0 0 0 0 
« Recycling 0 0 0 0 0 0 0 0 
Under 108 million won (1) 0 0 0 0 0 0 0 0 
100 million-1 billion (2) 0 0 0 0 0 0 0 0 
1~10 billion won (3) 0 0 0 0 0 0 0 0 
Over 10 billion won (4) 0 0 0 0 0 0 0 0 
~ Electricity, gas 

& water supply 3 7974 0 70974 0 19 374 8 149 1327 
Under 100 million won (1) l 34 0 4 0 oA 32 2 
100 million-1 billion (2) 0 0 0 (i 0 0 0 0 
1-10 billion won ~ (3) L 1876 0 1876 0 = 1328 925 104 
Aver 1@ billion won (4) l 69 043 0 69 043 0 17 997 7 592 1221 
=~ Constrection 67 161589 370 =: 181219 0 128076 41 985 17 266 
Under 10@ million won (1) 6 H2 40 302 0 281 181 3 
108 million-1 billion (2)| - 16 6 856 0 6 856 0 6614 3 793 440 
1«18 billion won (3) 40 112617 0 112617 0 76816 25285 9 400 
Over 18 billion won (4 5 61774 300 61 444 0 44 366 12 726 71423 

















(Unit : million won) 












































costs Type of usage 
expenditures Capital expenditures 

i Total Goods | Process 
Education | Reagent | Others | Subtotal | Machinery} Land | Others relation | relation 
747 3008 6728 11 646 9 959 1 637 50 39 939 37 690 2 249 
é 2 t 10 10 0 0 89 86 4 
45 940 289 651 641 6 4 4 468 4322 146 
247 599 548 2 964 2141 797 46 12 978 10 878 2 100 
452 1 467 5 887 8 000 7 166 834 0 22 404 22 404 0 
478 1323 774 3 167 2648 “e 466 9 761 6 795 2 965 
123 23 78 73 5 0 693 540 154 
214 1013 566 2 296 2 120 20 156 6 380 5 162 1 218 
241 187 186 793 455 29 310 2 687 1 094 1 593 
0 0 0 0 0 0 0 0 0 0 
478 1323 774 3 167 2 648 54 466 9 761 6 795 2 965 
23 123 23 78 73 5 0 693 540 154 
214 1013 566 2 296 2 120 20 156 6 380 5 162 1218 
241 187 186 793 455 29 310 2 687 1 094 1 593 
0 0 0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 0 0 
5 601 2658 1640 51 599 1 188 13 591 36 820 70 974 8219 62 754 
3 0 18 0 0 0 0 54 0 54 
0 0 0 0 0 0 0 0 0 0 
204 78 412 553 97 0 456 1 876 624 1 252 
5 304 2 580 1210 51 046 1 091 13 591 36 374 69 043 7 595 61 448 
22 104 23 416 23 XS 53512 29 407 20 939 3 166 181 589 42 455 139 133 
41 38 17 61 6] 0 0 340 210 132 
864 1 150 367 242 150 36 55 6 856 1 783 5073 
10 782 13 096 18 253 35 801 22 008 11 421 2 372 112 617 25 813 86 804 
10416 9132 4668 17408 7187 9 483 738 61774 14 649 47 125 
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Source of funds 
Industry : size of R&aD 04 
ustry : size 0 naD 
R&D expenditure |Pérforming} eynendi-|ment and | Private | Foreign 
institute] tures private 

—Transport, storage 

& communications 4 90 190 286 89 904 0 
Under 108 million won (1) 0 0 0 0 0 
100 million-1 billion (2) 0 0 H) 0 0 
1-18 billion wn —s-((3) 1 24% 176 2 258 0 
Over 1@ billion won (4) 3 87 756 110 87 646 0 
~— Technical business 

service 113 57 3 2 260 55 134 0 
Under 10@ million won (1) 32 2196 482 1714 0 
108 million~1 billion (2) 67 22 491 1 652 20 838 0 
1-18 billion won (3) 14 92 708 128 930 582 0 
Over 18 billion won (4) 0 0 0 0 0 
— Other industry 0 19285 0 4913 4352 
Under 108 million won (1) 4 240 0 240 0 
108 midlion=1 billion (2) . 2875 0 2875 0 
118 billion won (3) 7 16 151 0 11 798 4 352 
Over 10 billion won (4) 0 0 0 0 0 
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(Unit : million won) 









































costs Type of usage 
expendi Capital expenditures 

— f Total Goods | Process 
Education | Reagent | Others | Subtotal | Machinery} Land | Others relation | relation 
2572 17% 18 257 45 879 21 926 23 464 489 90 190 38 156 55 034 
0 0 0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 0 0 
21 0 ik 151 151 0 0 2 434 0 2 434 
2 550 1 736 17 323 45 728 21 775 23 464 489 87 756 35 156 52 600 
2 658 2475 7244 17041 13 527 1106 2 409 57 395 24 148 33 247 
ca 87 271 477 381 6] 35 2196 969 1 227 
639 1 896 2 652 6 326 5 446 666 214 22 491 13 447 9 044 
1 921 492 4321 10 238 7 699 379 2 160 32 708 9731 22 976 
317 1 083 3 204 4907 4373 308 226 19 265 10 698 8 567 
6 38 24 40 32 ] 7 240 240 0 
67 97 121 1 267 966 250 5) 2 875 1 863 1012 
244 948 3 059 3 600 3 374 57 168 16 151 8 596 7 555 
0 0 0 0 0 0 0 0 0 0 
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Personnel engaged in R&D (persons) 
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Personnel engaged in R&D (persons) 








ooooc © 


437 
0 

0 

6 

1 

2 100 
0 
112 
745 

1 243 








BREE °-rrre 
-_— o* 


l 
1179 5 390 


0 
0 
0 
1179 


0 
656 
13 985 


$ 





385 
0 
0 
0 
3825 


310 


ij e°ng® 





ooo oc © 


0 
0 
a 


9761 

! 
2549 
435 
1798 
70 974 





R&D expenditure by 
character of work (million won) 





oo o Oo © 


3 
0 
0 
l 
2 


be 





(2) 
(3) 
(1) 
(2) 
(3) 
(2) 
(3) 
(1) 
(2) 
(3) 











300-999 people 
- Recycling 
Under 99 people 
100-299 people 
300-999 people 
Over 1,000 people (4) 
~ Electricity, gas 
& water supply 
Under 99 people (i) 
100-299 people 
300-999 people 
Over 1,000 people (4) 
Construction 
Under 99 people 
100-299 people 
300-999 people 
Over 1,000 people (4) 
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R&D expenditure by 
character of work (million won) 
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Over 1,000 people (4) 
(2) 
(3) 


(1) 
(2) 
(3) 


300-999 people 





& communications 
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Over 1,000 people (4) 


Industry - size of 
employees 

Under 9 people (1) 

100-298 people 

300-999 people 

Under 99 people (1) | 

100-299 people 

300-999 people 

Over 1,000 people (4) 


service 








— Technical business 
— Other industry 


—Transport. storage 
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Table 2-39. Researchers and F.T. Equivalent Researchers by Industry, Age and 
Sex (Companies: 1991) 









































RaD Total 29 or less years y M.A bad 
Industry performing 
institute | Total | F.T | P.T | Total| F.T | P.T | Total] F.T | P.T | Total 
Total 1943 45043 42717 2326 19613 19059 554 21785 20507 1188 3086 
forestry & fisheries’ a | 
Mining 8 104 a 6 ” 27 3 49 48 1 17 
Manufacturing 1718 40085 36214 1621 17836 17421 418 19194 18272 2576 
—Food, beverages, and tobacco 118 1765 1666 99 Gl 619 2 918 874 4 193 
‘Food products 115 1777 1680 97 617 220 «(914—Ss«B72 42 = «191 
‘Tobacco products 3 8 6 2 2 2 0 4 2 2 2 
~Textile, apparel, and leather Bw 164 «1278 66 836-640 4 562 533 29 = (122 
a BEBE EBBOE 
1 and mink ts 6 
| BRR ESET a Tg 
, r, lishi 
we arr en fered . ae ee we a a a a 
9 paper products 4 = 49140 9 6 ee a 6 65 
int raed abate 7 99 0 16 16 0 4 45 0 
ae per 379 6612 6301 311 2798 2731 67 3069 299 40 588 
eer See ee ie os 
t 
estes Patel pou : 74 = 766 ~Ss«GS 8 362 2 18 38 38 © BI 
—Won-metallic mineral products 55 727 672 55 22 22 0 32 M B @ 
—Basic metal industries 71 13 «6227S 3 wm 56 «107 
Bio ester mach. & 22447 21438 1009 10772: 10528 244 10440 9906 534 1088 
» Cexcept 121 650 46 i 2155 19 6% 30 26 & 6 
OMRStcSPSSNNMY eewsreene | 23 9383 9987 «M6 1128 1078 HB 19S «162 23 
‘Other electrical machiner 161 1635 1484 15) 644 68 % 838 760 76 135 
= audio & commun. 168 14658 14414 244 7710 7623 £87 #6334 6235 99 559 
soci lik oped in- 74 = 6BlStsé@GZ 60 279 262 17 39 331 6B 8 
Si Gti hii 8 g 
‘ 
“tte Thi Cr | ee 
a % 224 2122 32 Ww 3 (16 zi S 
Miter “Puckiture & manuf ac. % m4 22 @ 0 9 3 16 6M BS 
‘Recycled materials and 0 0 0 0 0 0 0 0 0 0 0 
processing 
Electricity, gas, and water $3 7 2% 0 7 862 0 178 1% o SS 
supply 
Construction 67 1556 1289 (267 «(406 «388 BSCT?:s712”s«s185— 250 
Transport, storage and 4 863 843 0 32 328 0 6) 41 0. 8 
communications 
Technical business service 113 1748 #41544 4204 8627 = 789 68 775 8 688 87 = «16 
Other industries 0 Si 7 139 #86137 2 1 171 4 22 
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[Table 2-39 Continued] 
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(Unit : person) 


2-40 Researchers by dustry and major field of study(Companies : 1991) 
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Table 2-46. R&D Performing Organization by Industry and Size of Employees 
(Companies: 1991) 
































Total Research institute detached | Research institute attached 
Industry 
Total} 299 | 300 | 1000 | Sub- | 299 | 300 | 1000 | Sub | 299 | 390 1000 
or less | -999 ve and tee fae — or less| -999 or more 
Total 193 121 © 25 0 0 0 0 1023 SS 26 212 
i ’ . 
forestry & tioheriad oe ee eon: oe ae aie @ 
Mining 8 2 . 2 0 0 0 0 4 0 2 2 
Manufacturing 1718 1150 341 227 0 0 0 0 00 66 24 180 
—Food, beverages, and tobacco 18 6 lUllOHts«C«D 0 0 0 2 See. a 
‘Food products 115 #8 3 xy 0 0 0 0 50 13 ll % 
‘Tobacco products 3 2 0 l 0 0 0 0 0 0 0 0 
~Textile, apparel, and leather & 27 1) K «) 0 0 0 0 277 q | 17 
‘Textiles % 7 16 Y-) 0 0 0 0 21 5 | 15 
eere and 8 ee, 5 2 2 | 0 0 0 0 2 | 0 ] 
» bags, eaddlery, a ae ae ae SS a oe oe ee Or oe 
» pulp, paper, publishing =} | 7 7 0 0 0 0 ll 2 5 4 
ta prt (except furni- 4 " 0 3 0 0 0 0 ! 0 0 " 
We pmmene | ) $f | 6 8 ok kk 
‘ . : 
tt FE “ abate ne oe eS ns ££ aS 6S US 
. cheat pelt na, 13 7 i 5 0 0 0 0 6 l 0 5 
-fugeat, cal products} 2 025 CC COC ta a wD 
‘Rubber and plastic products | 4 6 12 6 0 0 0 0 6 15 7 4 
—Won-metallic mineral products 55 0 il iM 0 0 0 0 3 8 6 il 
—Basic metal industries 71 % 2 13 0 0 0 0 13 12 ¥ 
—F ips products, mach. & i 64 0 0 0 >. 2% +. 9 
fecha oducts, (except 12) 6 2 ‘ 0 0 0 6 8 @f 8 | 
ny oat ‘ cain 18 27 16 0 0 0 0 108 6 2 16 
oe acct., & “a 13 4 0 0 0 0 51 % ll 4 
* Other Letetohtel Gab machi 16) 12 3 8 0 0 0 0 ® 9 15 8 
= audio & commun. equ ae 12 % 2 0 0 0 0 13) 72 31 r,,) 
ecisi teal +d . & 9 3 0 0 0 0 45 ¥% 7 2 
ty “lash 122 * 42 2) 0 0 0 0 2 | r,) 2 
14 A | ‘ 15 0 0 0 0 8 2) vA) 14 
‘eter nae and trailers 18 5 7 » 0 0 0 0 14 3 « 6 
Sees Pee TTT ivi 
ture & f ll ‘ ‘ 
saat erik ed ee ae a, a ee ee oe ee 
etectrielty, ¢ gas, and water 3 0 1 2 0 0 0 0 2 0 0 2 
supply 
Construction 67 iH K -) 21 0 0 0 0 30 3 12 15 
Transport, storage and 4 0 0 ‘ 0 0 0 0 3 0 0 3 
communications 
Technical business service 113 87 21 5 0 0 0 0 79 59 16 ’ 
Other industries 20 7 4 9 0 0 0 0 if 4 Q 5 
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[Table 2-46 Continued] 


(Unit : institute) 


Others 


1000 





orless | -999 or more 








Research department 


1000 |Subdtotal] 299 300 

















Research division 


1000 isuptotal] 299 | 300 
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3. Industrial Property 


Table 3-1. Industrial Property Applied and Granted by Right 
































\ aaateen Total Patents Utility Models ba designs} Trademarks 
Year — \| Applied |Granted | Applied |Granted| Applied | Granted | Applied |Granted | Applied Granted 
1976  |28694 7475 3261 479 8378 1115 6018 1462 11037 4419 
1977 |25675 6699 3139 274 7601 577 5520 1859 9415 3989 
1978  |28965 9288 4015 427 6645 999 6265 3158 12040 7504 
1979 134839 13998 4722 1419 7957 1781 8371 3592 13789 7206 
1980  |87261 15301 5070 1632 8558 1753 10075 4071 13558 7845 
1981  |40516 13999 5303 1808 9064 1691 10394 3731 15755 6769 
1982 | 48032 17667 5924 2609 10669 2514 11902 4751 9537 7793 
1983  |55808 21901 6394 2433 11485 2079 13947 6367 23982 11022 
1984 | 64032 23507 8633 2365 14765 2360 15870 7108 24764 11674 
1985 | 74153 27294 10587 2268 18548 2327 18949 8246 26069 14453 
1986  |81922 28396 12759 1894 22401 2757 18731 8659 28031 15086 
1987  |92828 32009 17062 2330 24773 3419 20231 11552 30762 14708 
1988 | 95571 33056 20051 2174 22677 3108 18162 10502 34681 17272 
1989  |102873 44107 23315 3972 21530 5311 18196 1256) 39832 22263 
1990 1114069 54325 25820 7762 22654 8846 18769 13927 46826 23790 
1991 (120736 54659 28132 8690 25895 8370 20097 13723 46612 23876 

















Source : The Office of Patents Administration 
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3-2 Patents applied and granted by field 
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Source : The Office of Patents Administration 
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4. Technological Balance of Payments 
Table 4-1. Technological Balance of Payments 


(Unit: million %) 


bad Receipts Payments Ratio 
1980 6.0 107.2 0.06 
1981 11.8 107.1 0.11 
1982 18.2 115.7 0.16 
1983 18.9 149.5 0.13 
1984 16.9 213.2 0.08 
1985 11.3 295.5 0.04 
1986 11.7 411.0 0.03 
1987 9.1 523.7 0.02 
1988 8.9 676.3 0.01 
1989 10.5 888 .6 0.01 
1990 21.8 1,087.0 0.02 
1991 35.2 1,183.8 0.03 
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Table 4-2. Technology Export . | 





Receipts Countries 
(Million $) 
1980 Se i ae 6.0 5 
1981 a | 11.8 5 
1982 11 18.2 4 
1983 | “4a 18.9 8 
1984 , 16.9 4 
1985 7 11.3 5 
1986 16 | 11.7 11 
1987 14 9.1 7 
1988 15 | 8.9 9 
1989 | 29 10.5 19 
1991 50 21.8 18 
1991 39 35.2 18 
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Table 4-3. Foreign Technology Allowances and Payments by Nation and Year 


























: Walt: millon $.(_): case) 
Nation 

Year Total | U.S.A. | Japan | Germany| France | Others 
(7526) (1991) (9819) (426) ~=s (907) ~—s«(9889) 
Total 6109.3 29135 1911.1 2641 2423 758.3 
(%) (100) (26. 4) (50. 7) (5. 7) (4. 1) (13, 1) 
Ratio 100 47.7 31.3 4.6 4.0 12.4 
1962~ 1971 (318) (74) (214) (10) (1) (19) 
17.0 8.4 5.0 2.6 . 1.0 
1972~ 1976 (434) (90) (280) (13) (6) (45) 
9.6 21.3 587 5.6 1.6 9.4 
1977~ 1981 (1225) (302) ~—-(631) (70) (39) (183) 
451.4 1592 1998 14.0 14.3 124.1 
1982~ 1986 (2078) (515) (1074) = (122) (82) (285) 
1184.9 6027 323.7 490 341.7 174.8 
1987 (637) (180) ~—((307) (35) (40) (75) 
523.7 2399 1814 186 21 587 
1988 (751) (200) «Ss (354) «49 (47) = (101) 
676.3 390.0 2147 221 47.9 61.6 
1989 (763) (244) «= «(349) (37) (41) (98) 
668.6 415.7 2739 528 399 1063 
1990 (738) (221) -~=— (333) (55) (25) (104) 
1087.0 5141 341.4 593 299 142.3 
1991 (582) (165) += (277) (35) (26) (79) 
1183.8 6222 3722 601 489 804 
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Table 4-4. Foreign Technology Allowances and Payments by Field and Year 





Agricul- Pulp _., | Ceramic |RePined 

Field Total ture & Food and Textile Chemical and oil and 
livestock paper textile | coment (chemical 
Year Lindustry 























Total | (7526) (35) (240) + = (28), = (62), «Ss (370) = (211) =~ (1.279) 
6109.3 17.8 640 133 202 988 113.0 1031.0 
Ratio (%)| (100) (05) (32 (4) (0.8) (49) (28) (17.0) 
100 0. 3 1.0.0.2 Oe i! 16 19 169 
1962~1976| (752) (6) (15) (7) (17) = (2)—s«s(2)—SSs(49) 
1136 20 2.0 0.1 0.7 8.7 11 ©: 32.6 
1977~1981| (1225) (5) (30) (7) (12) = (29) ~—s«(384)—Ss«(194) 
451.4 46 3.3 7.4 49 133 105 147.3 
1982 | (308) = (3) (21) (2) (4) (23) (9) (44) 
115.7 1.0 1.4 - 0.6 1.1 2.8 24.4 
1983 | (362)  —(4) (21) (0) (7) (23) (6) (50) 
149.5 0.6 2.4 0.1 0.2 4.1 4.2 19.6 
i984 | (437) = 5) (24) (1) (2) (29) (10) ~—(64) 
213.2 0.3 3.3 0.2 1.9 3.5 4.4 30.2 
1985 | (454) (1) (19) (0) (1) a4) = 4)—s«684) 
«| 205.5 04 3.2 0.3 1.0 3.0 4.1 30.0 
1986 | (517) ~—(2) (16) (0) (7) (17) = ()—Ss((985) 
411.0 0.2 6. 1 0.1 2.0 46 130 449 
1987 | (637) ~— (3) (23) (2) (7) (30) (25) ~— (127) 
523.7 0.7 ast 2. | 6.2 6.7 © 61.2 
1988 =| (751) = (1) (15) (4) (1) (51) (20) ~—s(447) 
676.3 1.3 5.2 0.4 1.4 6.9 6.8 106.5 
1989 | (763) (4) (22) (3) (2) (54) (22)—~—Ss(134) 
888.6 1.9 8.9 1.0 0.4 128 25.7 1465 
1990 | (738) (1) (18) (1) (2) (42) (26) ~—S (124) 
1087.0 3.1 9.5 1.2 13 486192 ©6186 = 280.8 
1991 | (582) - (16) (1) - (37) (13) ~—«*(87) 
1108.6 17 «444 =~ 28 3.8 214 182 177.5 
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[Table 4-4 Continued] 
(Unit : million $, ( ) ;case) 














Drug Metal | electrical Machinery building cation Electricity = Others 
equipment 




















(183) (405) (1.813) (1941) = (213) (98) (89) (130) (429) 
47.9 136.9 21388 12775 1888 93.9 6249 443 198.2 
(2. 4) (5.4) 9 (24.1) (25.8) (28) 1.38) LD 
08 23 30 M9 31 £.115 102 07 32 
(27) (74) (154) = (180) (11) (26) (9) (8) (27) 
Se a ee oe oe) ee ee ee | 
(31) (105) (205) (403) 45) (21) (37) (25) 
0.7 $920 47.5 883 112 187 24 177 17.6 
(12 (2),—iO)—i to) st) it) eC 
me 8 @e @e of OF Oe OF Oe 
(6) (22) (79) «= (8) i) 
ma 6 Be @ OF Ce os -. af 
(19) = (2) (78) 423) 17) ©) (4) (1) (28) 
28 7.1 £502 44 126 76 311 27 #59 
(5) (24) (125) (126) (25) (3) (6) = (5) (28) 
32 86 8.0 535 326 83 505 35 133 
a3 (2) 3) 53) ts (2) =) (21) 
68 95 1312 8837 136 138 60.3 40 82 
(8) (31) = (162) (148) (13) (2) 7 (6) (44) 
42 120 19.3 197 116 69 750 19 20.6 
(14) = (26) (209) (181) 14) 4) © (56) 
56 60 2596 120.8 60 54 £41138 18 28 
(16) = (23) (227) (158) (10) 4) (5) = (18) (61) 
5.0 105 300.9 1545 124 75 88.2 05 319 





(14) (21) (212) (174) (14) (7) (3) (13) (66) 
6.8 8.6 461.2 216.4 16. 2 6.5 7$.9 4.0 33. 2 
(18) (13) (171) (151) (12) (7) . (17) (39) 


9.7 6.9 471.2 323.9 34. 1 1.4 66. 0 3.9 27.4 
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Table 4-5. Foreign Technology Allowances by Nation and Field 
(As of 31 December 1991) 


(Unit : case) 





Nation | Total |Ratio(¥)U.S.A.| Japan |Germany| U.K | France| Others 























Field 

Total 7526 100.0 1991 3813 426 260 307 729 
Agriculture & livestock 35 0.5 1] 20 . l ° 3 

| Food 240 8.2 85 108 9 7 9 22 
Pulp & paper 28 0.4 10 14 2 - - 2 
Textile 62 0.8 19 21 2 4 3 13 
Chemical textile 370 4.9 66 126 10 14 99 55 
Ceramic & cement 211 2.8 4) 122 13 1] 10 14 


Oil refine & chemical ind. | 1279 17.0 328 663 74 54 57 103 
Drug 183 2.4 63 59 27 8 8 22 
Metal 405 5. 4 17 234 24 24 7 39 


Electronic & elecrtical equip.) 1813 24.1 682 889 76 17 30 119 


Machinery 1941 25.8 338 8=6:11:194 133 89 40 147 
Shipbuilding 218 2.8 27 48 26 16 14 82 
Communication 98 1.3 33 42 4 | ° 18 
Electricity 89 1.2 53 19 6 l 2 8 
Construction 130 1.7 36 62 l 8 2 21 
Others 429 5.7 122 196 19 5 26 61 
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5. Technical Cooperation 


5-1. Technical Assistance Provided to Foreign Countries 





: (Unit :.person/thou. W) 
ear |'63~'71|"72~'81/'82~'86| ‘87 88 ‘89 ‘90 91 Total 


























Government] 68/  654/ 1468/ 338/ 405/ 432/ ° 444/ 372/ | 4181/ 
lat Lo ae a Tn ed et PTT TC 


UN 65 671 717 97 74 69 87 93} 1873 
AID 680 598 59 - - - . -| 1337 
Training 
aviainas| CET 7 21 674 35 | 957 
820 2164 2918 470 479 - §31 465] 8348 
Total 





Government] 18/ 80/  —«-'158/ 35/.  45/.—s«60/.—s«45/.—Sso3/_—«|Ss47/ 
Tn) a aT a) a Meet ee) TET 


UN ° ® 23 . 3 6 3 2 37 

Expert 
watcoutt) Others ° ° l . l ° ° ° 2 
Total 18 80 177 35 49 66 48 39; 512 
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Table 5-2. Technical 


Cooperation by Source, Type and Year 


















































Source Type Year ‘51~'81 "82 ~'86 87 
Participants 18 178/71 818. 93 3 426/18 960. 90 654/4 996. 0 
Expert Invitations 4 036/91 000. 89 793/17 897. 20 189/2 723. 9 
Total | Contract Services 79 653. 06 2.548. 91 , 
Commodities 158 037. 20 10 565. 68 4 963. 0 
, 400 510. 08 49 972. 69 12 682. 9 
Total 
Participants 4 050/18 787. 95 - - 
Expert Invitations | 893/43 103. 80 . - 
5 Contract Services 49 068. 50 ° - 
Commodities 15 323. 60 . - 
126 283, 65 - - 
Subtotal 
Participants § 406/11 00). 1 1947/7 442. 01 42B/3 434. 4 
Contract Services 29 435.6 2 548. 91 - 
N Commodities 36 415.6 4621. 20 873. 0 
98 124, 45 20 441, 42 5 793. | 
Subtotal 
r Expert Invitations 665/7 898. 37 224/2 315. 10 50/576. | 
Ml Contract Services 20. 96 7 - 
Commodities 21 905. 89 3 605. 08 3 685. 6 
42 846. 86 8 751. 39 4725.4 
Subtotal 
Expert Invitations 313/18 726. 57 122/9 752. 80 19/662. | 
Bilateral 
&Others| Contract Services 1 128. 0 2 339. 40 - 
133 254. 92 20 779. 88 2 164.4 
Subtotal 
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[Table 5-2 Continued] 


(Unit : Persons/$ Thou) 
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88 "89 ‘90 ‘91 Total 
~ 674/46 4247 ~~ 72/4 493.7 5863/3 464, 3 ~~ §69/3 378.7 24 786/111 537. 23 
199/1 348. 1 226/1 430. 2 9396/1772. 4 250/1 050. 0 6 029/117 220. 69 
- - - - 82 201. 97 
6 140.6 712.3 1 058. 6 2937.5 184 414, 88 
119114 6 636. 2 6 295. 3 7 366. 2 495 374. 77 
. - - - 4 050/18 787. 95 
. . : - 1 893/43 103. 80 
- - - - 49 068. 50 
: - - - 15 323. 60 
- - - - 126 283. 85 
432/3 132.2 514/2 939. 5 409/2 461.0 374/2 054. 2 9 510/32 464. 41 
106/913. 3 140/1 218. 4 212/1 546. 0 157/905. 0 2 347/33 169. 85 
- - - : 31 984. 51 
604. 2 196. 0 135.3 21.6 42 866. 90 
4649, 7 4353.9 4142.3 2 980. 8 140 485. 67 
160/644. 9 126/637. 7 117/550. 0 130/693. 0 5 117/18 842. 15 
65/170. 3 63/165. 0 69/120. 0 60/104. 0 1 196/11 348. 87 
- - - - 20. 96 
5 007.7 450. 0 809. 0 2851.0 38 314. 27 
5 822.9 1 252.7 1 479.0 3 648.0 68526.25 | 
82/647. 6 82/916. 5 37/453. 3 65/631. 5 6 109/41 442. 54 
28/262. 5 23/46. 8 55/106. 4 33/41. 0 593/29 598. 17 
. - - - 1 128.0 
528.7 66. 3 114.3 64.9 87 910. 11 
1 438, 6 1 029.6 674.0 737.4 160 079. 00 
- END - 
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